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4.0 ENVIRONMENTAL CONSEQUENCES

Thi s se c ti on  de sc ri b es  t h e en vi r on me n ta l co n se qu e nc es  o f  t he  al te rn a ti ve s —t he  ORNL/Y- 12  Sit e  ( th e 
p re fe rr e d al t er na ti v e) , t he  PNNL/Han f or d Si t e 10 0 -H Are a , an d  No Ac t io n.  The  a n al ys e s ar e b as ed 
o n th e t yp e o f wo rk  an d r es ea rc h  a ct i vi ti es  th at  wo ul d b e ex p ec te d t o oc c ur  o n t he  FRC.

4.1 Oak Ridge National Laboratory/Y-12 Site

4.1.1 Earth Resources

4.1.1.1 Topography

FRC r es e ar ch  ac ti vi t ie s wou ld  n o t ch a ng e th e  l an d sc ap e ( e.g., l ar ge - ar ea  bu ll do z in g, la rg e- s ca le 
c le ar in g , an d  e xc av a ti on .)  Act i vi ti e s to  s u pp or t  s it e c ha ra c te ri za t io n, to  o bt a in  r e se ar ch - qu al i ty 
s ampl es , a nd  i n si tu  r es ea rc h  wou l d no t i mp ac t  t he  g e ne ra l  t op og r ap hy  of  t he  pr op o se d FRC b ec a us e
o f th e s ma ll - sc al e n at ur e  ( le ss  th an  on e ac r e)  o f  t he  p r op os e d ac ti v it ie s .

4.1.1.2 Geology

The  g eo l og y o f Be ar  Cr ee k  Val le y  p ro v id es  a  un iq u e op po r tu ni t y to  i n ve st i ga te  t h e ph y si og ra p hi c
i nf lu en c e of  ge ol og i c un i ts  a ff e ct in g  t he  mo ve me n t an d c on ta i nmen t o f co n ta mi na n ts .  FRC re s ea rc h 
a ct iv it i es  s h ou ld  p r ov id e  r es ea r ch er s  i ns ig h t in t o ho w t he  s t ra ti gr a ph y o f Be ar  Cr ee k  Val le y  a ff e ct s
v ad os e z on e c on ta mi n an ts .  Be ca u se  o f  t he  s mal l s ca le  o f  i nv e st ig at i on s ( le ss  t h an  o n e ac re  an d t o a
d ep th  o f  u p t o 75  f e et ), no  i mp a ct s t o th e l ar ge  ge ol og i c un i ts  a re  an ti c ip at ed  as  a  re su lt  of  p r op os ed 
FRC a ct i vi ti e s.

When drilling deep boreholes within the FRC, there would be a small potential for downhole
migration of shallow contaminants to deeper zones through the borehole annular space.  Procedures
for preventing this migration, such as installing conductor casing across the unconsolidated zone
and sealing with low permeability grout or bentonite prior to drilling to deeper bedrock zones,
would be developed and described in the FRC management documents.

4.1.1.3 Soils

Soi ls  wi th in  th e FRC a re  pr ev io u sl y d is tu rb e d an d  c ompo s ed  o f  man -ma de  f i ll , al l uv iu m a nd 
c ol lu vi u m.  Pro po se d  FRC ac ti vi t ie s wou ld  d i st ur b  t he se  so il  ty pe s o nl y i n ar ea s  whe r e dr il l in g,
b or in g, or  we ll  i ns t al la t io n wo u ld  o c cu r.  Unc on t amin at e d so i ls  wou l d be  re di st r ib ut e d ar ou n d th e  t es t
p lo t.  Con ta min at ed  so il s  wou ld  be  d i sp os ed  of  i n  a cc or d an ce  wi th  s i te -s p ec if ic  ma na g emen t p la ns .
Soi ls  o b ta in e d as  r e se ar c h- qu al i ty  s a mp le s wou ld  be  c ha r ac te r iz ed  f o r po t en ti al  ha za r do us 
c on ta mi n an ts  pr io r t o la b or at or y  e xp e ri me nt a ti on .  It  i s  e st i ma te d t ha t t he  q ua n ti ty  of  s oi l  r emo ve d as 
a  r es ul t  o f r es ea rc h  a ct i vi ti es  at  a  te st  p l ot  wo ul d be  smal l  ( 1.2 c ub ic  fe et  p e r bo r e ho le ;  1 0 t o 15  b o re 
h ol es  p e r te s t pl ot ) ; th e re fo re , i mp a ct s to  so il s  wou ld  be  mi ni ma l.
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4.1.2 Climate and Air Quality

ORR/Y-1 2  e mi s si on s a re  wi th in  s t an da r ds  s et  by  t h e NAAQS f or  pr io ri t y po l lu ta nt s .  Ad di ti on a l
c ri te ri a  p ol l ut an ts  ge ne r at ed  a s  a  r e su lt  o f  s ma l l- sc al e  t emp or ar y d ri ll i ng , cl e ar in g , or  o t he r s it e
d ev el op men t a ct iv it i es  wo ul d be  smal l  a nd  wo ul d n ot  c au s e NAAQS v io l at io n s.  Be c au se  ORR/ Y- 1 2
i s in  a n  a tt a in me nt  ar ea  fo r al l  c ri t er ia  p o ll ut a nt s, a  co nf o rmit y d et er min at io n  i s n ot  n ee d ed .

Dri ll in g  a nd  as so ci a te d s ampl in g  a ct i on s wo u ld  n o t pr od u ce  s i gn if ic a nt  a mou nt s o f fu g it iv e d us t.  I t is 
e xp ec te d  t ha t  t he se  ac ti v it ie s wou ld  ge ne ra t e mu c h le ss  du st  th an  n o rmal  fa rmin g  p ra c ti ce s i n th e 
s ur ro un d in g Oak  Rid g e ar e a.  Be c au se  of  t he  la rg e  n umbe r  o f e xi st in g  wel l s an d e xi st i ng  NABI R
r es ea rc h  s up p or t in f ra st r uc tu re  at  ORNL, it  is  a n ti ci pa t ed  t h at  min i ma l l an d di s tu rb a nc e wo u ld  b e 
r eq ui re d .

Ope ra ti o n of  th e FRC wou l d us e s ta nd a rd , co n st ru c ti on  b e st  ma na ge me n t pr a ct ic es  to  mi ti ga te  an y
a ir bo rn e  r el e as es .  Co mmo n me as u re s i nc lu de  ap pl i ca ti on  of  wa te r fo r  d us t  s up pr e ss io n  a nd  t o  c on t ro l
f ug it iv e  e mi s si on s d ur in g  d ri ll i ng  a n d ot he r  a ct i vi ti es .  It  is  a nt i ci pa t ed  t ha t  t he s e an d o th er 
c on st ru c ti on / dr il li n g ma n ag emen t  p ra c ti ce s s ho ul d  a de qu a te ly  co nt ro l  f ug i ti ve  e mis si o ns  o f
r ad io nu c li de s  a nd  a n y ot h er  a ir  po ll u ta nt s.

The  r el e as e o f ra di o lo gi c al  c on t amin a nt s in t o th e  a tmos p he re  at  ORR/ Y- 12  oc cu rs  al mo s t ex cl u si ve l y
a s a re s ul t o f Y- 12  pl an t  p ro du c ti on , mai nt e na nc e , an d was te  co nt ro l  a ct i vi ti es .  In  19 97 , 4 6 of  th e Y- 
1 2 Pl an t ’s  5 8  s ta ck s  wer e  c on si d er ed  ma jo r s ou rc e s of  r a di on u cl id e e mi ss i on s (ORNL 1 9 98 ).  A
maj or  s o ur ce , a s de f in ed  un de r Nat io n al  Emi s si on s  Sta nd a rd  f o r Ha za r do us  Ai r Po l lu ta n ts  ( NESHAP) 
i n 40  CFR 61 , Su b pa rt  H, i s a  s ta c k/ ve nt  th at  co nt ri b ut es  mo re  t h an  0 .1 mr em pe r y ea r to  an  o f fs it e
i nd iv id u al   I t is  n o t an t ic ip at e d th a t FRC a ct iv i ti es  wo ul d r es ul t i n ad d it io na l  r ad i ol og ic a l
c on ta mi n an ts  be in g r el ea s ed  i nt o  t he  at mo sp h er e.  Fin al  pr oj e ct  p la n s wo u ld  b e e va lu a te d fo r 
a pp li ca b il it y  o f th e se  b e st  man a ge me n t pr ac t ic es  an d th e  r eq u ir emen t s of  an y pe r mi ts  wo ul d b e
c ompl ie d  wit h  i f re q ui re d .

Oth er  s u bs ta n ce s, wh ic h c ou ld  b e  r el e as ed  i n to  t h e ai r a t th e  FRC, i nc lu d e ox yg e n, h y dr og en ,
n it ro ge n , an d  met ha n e.  Non e of  th es e  a re  r e gu la t ed  u nd e r st a te  o r f ed er a l ai r r eg ul a ti on s.
Gro un dwa te r c ol le ct e d du r in g th e  r es e ar ch  a c ti vi t ie s wo u ld  n o t be  e x pe ct e d to  c o nt ai n  p ol lu t an ts  th at 
wou ld  v o la ti z e in to  th e a ir .

No ad ve r se  i mpa ct s t o ai r  q ua li t y wo u ld  b e e xp ec t ed  f ro m FRC ac ti vi t ie s.

4.1.3 Water Resources

4.1.3.1 Surface Water

The  p ri mar y s ur fa ce  wa te r  f ea tu r e of  th e FRC i n BCV i s Bea r Cre ek .  Be ar  Cr ee k i s su p pl emen t ed  b y 
o th er  s mal l t ri bu ta r ie s a nd  s pr i ng s e ma na ti n g pr i ma ri ly  fr om th e ba s e of  Ch es tn u t an d  Pin e Rid ge s .
Sur fa ce  wa te r  a nd  s p ri ng  sa mp le s  c ol l ec te d d ur in g  1 99 7 s ho w t ha t sp r in g d is ch ar g es  a n d wa te r  i n t he 
u pp er  r e ac he s  o f Be a r Cr e ek  c on t ai n man y of  th e c on ta mi n an ts  fo un d i n th e  g ro un d wa te r .

FRC a ct i vi ti e s to  s u pp or t  s it e c ha ra c te ri za t io ns , o bt ai n  r es e ar ch -q u al it y  s ampl e s, a n d pe rf o rm  i n si tu 
r es ea rc h  wou l d oc cu r  a wa y  f ro m a ll  s u rf ac e wat er s  i nc lu d in g Bea r Cr e ek .  Re se ar c h ge n er al ly  wo ul d 
t ak e pl a ce  a p pr ox ima te ly  10 0 fe e t or  mo re  f r om Be ar  Cre e k.  Res ea rc h  a ct i vi ti es  wo ul d  b e te mpo ra r y
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a nd  s ma l l in  sc al e.  Any  po te nt i al  r u no ff  o c cu rr i ng  a s a  r es u lt  o f g ro un d -d is tu r bi ng  ac ti vi t ie s, co up le d 
wit h ra i n ev e nt s, wo ul d b e re du c ed  b y  i mp le men ti n g be st  ma na g emen t p ra ct i ce s su c h as  si lt  f e nc in g  a t
s it e- sp e ci fi c  r es ea r ch  a r ea s wi t hi n t he  FRC.

The  p ot e nt ia l  e xi st s  t ha t  g ro un d wa te r  a dd it i ve s i nj ec te d  a s p ar t of  i n si tu  re se ar c h at  ei th er  th e
b ac kg ro u nd  o r  c on ta min at e d ar ea s  mig h t pa ss  th ro u gh  g ro u nd wa t er  t o t he  s u rf ac e wat er s  o f Be a r
Cre ek .  As  d e sc ri be d  i n App en di x  A, s ma ll  q u an ti t ie s of  no nt o xi c tr a ce rs , n ut ri e nt s, el ec tr o n do n or s or 
a cc ep to r s, mi cr oo rg a ni sms , or  o t he r s ub st an c es  mi gh t be  in je c te d ei t he r i n th e b ac kg r ou nd  o r 
c on ta mi n at ed  ar ea s o f th e  FRC i n  a cc o rd an ce  wi th  st at e a nd  f e de ra l r eg ul a ti on s, be st  ma na ge men t
p ra ct ic e s an d  c lo se  mo ni t or in g o f en v ir on me n ta l c on di ti o ns .  Wh il e i n si tu  re se ar c h at  th e ba c kg ro u nd 
a nd  c on t amin a te d ar e as  wo ul d pr o vi de  ad di ti o na l i nf or ma t io n o n gr ou n dwat e r fl ow pa th s  a nd  t h e
mov emen t  o f i nj ec te d  mat e ri al s, su ff i ci en t i nf or mat io n c ur re n tl y ex i st s t o pe rmi t es t imat es  of  p o te nt ia l 
i mp ac ts  fr om th e in j ec ti o n of  t h es e mat er ia l s.

4.1.3.1.1 Tracers

To be tt e r un d er st an d  g ro u nd wa te r  f lo w p at hs  an d s pe ed , n on to x ic  a nd  no np e rs is te n t tr a ce rs  c o ul d b e
i nj ec te d  i n c on ce nt r at io n s ra ng i ng  f r om l es s  t ha n  5 00  p a rt s p er  mil l io n ( pp m)  t o  1 0,0 00  p pm at  b o th 
t he  b ac k gr ou n d an d c on ta min at ed  ar ea s  o f th e  p ro p os ed  FRC.  Exa mp le s  o f t ra ce rs  th at  mi gh t b e us e d
i nc lu de  br omi de , so d iu m c hl or id e  ( Na Cl) , dy e s su c h as  f l uo re s ce in  o r  r ho d amin e WT, n o bl e ga s es 
( e.g., n eo n o r he li u m) , s ul fu r h ex af l uo ri de , mic r os ph er e s, o r  b ac te r io ph a ge s (i .e., a  v ir us  th at  at ta ck s 
b ac te ri a .)   I n so me  ca se s , mo re  th an  on e tr a ce r mig ht  b e  i nj e ct ed  d u ri ng  th e co u rs e o f a fi e ld  s t ud y.
I nj ec ti o ns  a t  t he  b a ck gr o un d ar e a wo u ld  n ot  oc cu r  i n cl o se  p r ox imit y  t o Bea r Cr e ek  ( g re at er  th an  30 0
f ee t) ; h owev e r, b ec a us e i nj ec ti o ns  a t  t he  c o nt ami na te d a re a c ou ld  b e  a s c lo se  a s  1 00  fe et  t o  Bea r 
Cre ek , t he  p o te nt ia l  e xi s ts  f or  tr ac e rs  t o r ea ch  th e su r fa ce  wa te rs  of  Be ar  Cre e k.

At le as t  t wo  di ff er e nt  t y pe s of  tr ac e rs  h av e  b ee n  i nj ec t ed  wi th in  1 0 0 fe e t of  Be ar  Cr ee k in  th e
p ro po se d  c on t amin at e d ar e a wi th i n th e  p as t f ew y e ar s.  I n on e  t es t, ap pr o xi ma te l y 9 g al lo ns  (4 0 L) of 
a  mag ne s iu m b ro mi de  tr ac e r wa s i nj ec t ed  i nt o  a  we ll  t ha t  i s a bo ut  1 0 0 fe e t fr om Be ar  Cr ee k a t a
c on ce nt r at io n  o f 10 ,00 0 p pm b ro mid e ( Wa ts on  an d Gu 19 98 ) .  Th e ma xi mum c o nc en tr a ti on  of 
b ro mi de  de te c te d in  a gr o un dwat e r se e p ad ja c en t t o Be ar  Cr ee k  was  0 .57  p p m, f or  a di l ut io n f ac to r  o f
1 7,50 0.  I n Bea r Cr e ek , t he  d il u ti on  fa ct or  un de r  d ry  b a se  f l ow c on d it io n s wa s 7 0,00 0 .  I n a dd it i on ,
t he  c on c en tr a ti on  o f  b ro mid e in  th e s ee p re t ur ne d  t o ba c kg ro u nd  l ev e ls  wi th in  1 5  d ay s  a ft er  th e t ra ce r
was  i nj e ct ed .  In  a  se co n d te st , 5 00  gr ams o f fl u or es ce i n dy e  was  a d de d t o a 3 g ra ms  pe r li t er  s o lu ti on 
o f Na Cl .  Ap p ro xi ma t el y 2 ,3 20  g a ll on s  ( 10 ,2 2 0 L)  of  t he  so lu t io n wa s  i nj e ct ed  i n to  a  dr y pa r t of  th e
Bea r Cr e ek  s t re am b e d in  an  a tt e mp t t o be tt e r un d er st an d  t he  gr ou nd wat er  fl ow p a th s ( Ge ra gh t y an d 
Mil le r 1 98 9) .  At  d o wn st r ea m po i nt s i n Be ar  Cr ee k  whe re  th e d ye  e me r ge d, no  a dv e rs e e ff ec ts  on 
a qu at ic  li fe  we re  d e te ct e d.   Fi na ll y , in  a  th ir d  t es t, 5 ga l lo ns  o f  a  5 ,00 0 pp m b ro mid e so l ut io n  was 
i nj ec te d  l es s  t ha n 1 00  f e et  f ro m t he  cr ee k.  Bro mid e wa s  n ot  de te ct e d ab o ve  b ac k gr ou n d le ve l s in 
s ee ps  o r  i n Bea r Cr e ek  ( Wat so n 1 99 9a ) .  Bas e d on  th es e s tu di e s, t ra c er s i nj ec te d  i n t he  c on t amin a te d
a re a ap p ea r t o be  g r ea tl y  d il ut e d, a n d in  a t  l ea s t on e c as e wer e no t  d et e ct ab le  in  Be ar  Cre e k.

Dif fe re n t tr a ce rs  mo ve  a n d di ff u se  i n to  t he  gr ou n dwat er  at  d i ff er en t  r at e s.  Th e re fo r e, t he  us e o f mo re 
t ha n on e  t ra c er  a t t he  s a me  t ime  p ro v id es  a d di ti o na l in f or ma t io n ab o ut  t h e su bs u rf ac e  t ha n wou ld  be 
p os si bl e  wit h  o nl y o ne  t r ac er .  Th e u se  o f mul ti p le  t ra c er s a t on e t ime wou ld  n o t be  ex pe ct e d to  re su lt 
i n an  i n cr ea s ed  p os s ib il i ty  t ha t  a ny  of  t he  tr ac e rs  wou l d re a ch  Bea r  Cre e k.  Mu l ti pl e  t ra ce r s ha v e be en 
u se d at  an ot h er  f ie l d si t e on  t h e Oa k  Rid ge  Re se r va ti on .  Th e  r es ul t s of  th is  s t ud y s ug ge st  no t o nl y th a t
t he  mov e me nt  of  o ne  tr ac e r is  n o t af f ec te d b y an o th er , b ut  t h at  a ll  of  t h e tr ac e rs  b e co me  d i lu te d  v er y
q ui ck ly  (J ar d in e et  al . 1 99 9a ).  Simi la rl y, th e u se  o f mul ti p le  t ra c er s a t th e c on ta min at ed  ar ea  wo ul d b e
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e xp ec te d  t o r es ul t i n mo v emen t a nd  d i ff us io n  p ro f il es  f o r ea c h tr ac e r co n si st en t  wit h  t he ir  in di v id ua l
mov emen t  a nd  di ff us i on  p r of il es .

Tra ce r c on ce n tr at io n s wo u ld  n ot  be  e x pe ct ed  to  e x ce ed  1 0 ,0 00  pp m.  Thi s, co up le d  wit h  t he  a p pa re n t
h ig h de g re e o f di lu t io n ( ma tr ix  di ff u si on ) o f tr a ce rs  i n  t he  gr ou nd wat er  of  t he  co nt a mi na te d  a re a , an d
t he  l ac k  o f a dv er se  en vi r on me nt a l imp ac ts  t o  a qu a ti c re s ou rc e s fr om mu ch  hi gh er  le ve l s of  a  tr ac e r,
s ug ge st s  t ha t  n o en v ir on men ta l i mp ac t s wo ul d  b e e xp ec te d  f ro m t he  i n je ct i on  o f t ra ce r s.  Fu r th er 
i nf or ma t io n o n th e p ro po s ed  u se  of  g r ou nd wa t er  t r ac er s a t th e  FRC i s  a va i la bl e i n Ap p en di x A.

4.1.3.1.2 Electron Donors and Acceptors and Other Nutrients

To st imu la te  th e ac t iv it y  a nd  g r owth  of  mic r oo rg a ni sms, el ec t ro n do n or s o r ac ce p to rs  or  o th e r
n ut ri en t s co u ld  b e i nj ec t ed  i n c on ce n tr at io n s ra n gi ng  f r om 1 0 0 pp m t o 1,0 00  p pm (i .e ., 10 0 mg/ L t o
1 ,0 00  mg /L) a t bo th  th e b ac kg ro u nd  a n d co nt a mi na t ed  a re a s of  th e pr o po se d  FRC.  Ex amp le s of 
e le ct ro n  d on o rs  t ha t  mig h t be  u s ed  i n cl ud e a ce ta t e, g lu c os e, la ct at e , py r uv at e, mo la s se s, o r  b io mas s
r emna nt s  ( e.g ., y ea s ts ).  Exa mp l es  o f  e le ct r on  a c ce pt or s  t ha t  mig ht  be  u s ed  i nc l ud e o xy ge n, ni tr a te ,
met ha ne  or  s u lf at e.  Oth e r nu tr i en ts  mi gh t i nc lu d e ni tr o ge n a nd  p ho s ph or u s.  In j ec ti o ns  a t t he 
b ac kg ro u nd  a r ea  wou l d no t  o cc ur  in  c l os e pr o xi mi t y (wit h in  3 0 0 fe et )  t o Bea r Cr e ek .  Ho we ve r ,
b ec au se  in je c ti on s a t th e  c on ta min at e d ar ea  co ul d  b e as  cl os e  a s 10 0  f ee t  t o Be a r Cr e ek , th e  p ot e nt ia l
e xi st s f or  e l ec tr on  do no r s, e le c tr on  ac ce pt o rs , a nd  n ut r ie nt s  t o re a ch  t h e su rf a ce  wa te rs  o f  Bea r  Cre ek .
Sho ul d t he y r ea ch  Be ar  Cr ee k in  su ff i ci en t c on ce n tr at io n , th e y co ul d  s ti mul at e mic ro b ia l po p ul at i on s
i n th e v ic in i ty  o f t he  p o in t of  en tr y .

Whi le  t h er e h av e be e n no  di re ct  in je c ti on s o f el e ct ro n d on or s  o r ac c ep to r s, o r n ut ri e nt s at  ei th e r th e
b ac kg ro u nd  o r  c on ta min at e d ar ea s , th e re  h as  be en  an  a dd i ti on  of  a n e le ct r on  d on o r (s p ec if ic a ll y a 
c ar bo n s ou rc e ) to  t h e su b su rf ac e  i n t he  c on t amin a te d ar e a.  Dur in g c on st r uc ti on  of  o n e of  t h e two 
p er me ab l e re a ct iv e b ar ri e rs  i n t he  c o nt amin a te d a re a, a p pr ox i ma te ly  80 ,0 0 0 ga ll o ns  o f  a  g ua r  g um
b io po ly mer  s l ur ry  wa s pu mpe d in t o th e  t re nc h  t o k ee p th e  s id e  wal ls  fr om co ll ap s in g.  Onc e t he 
c on st ru c ti on  ef fo rt  wa s c ompl et e d, a n  e nz yme  was  ad de d t o th e  s ub su r fa ce  to  b re a k do wn th e g ua r
g um.  Th is  r e su lt ed  in  a n  e xt re mel y l ar ge  s o ur ce  of  c ar b on  f o r th e s ub su r fa ce  mi cr ob i al  c ommun it y 
a nd  a  s o ur ce  th at  a l so  mo ve d wi t h th e  g ro un d wa te r  a nd  s e ep ed  in to  Be ar  Cr ee k (Wa ts on  an d Gu 
1 99 9) .  Gu ar  gu m en t er in g  t he  c r ee k f or me d a  s he e n th at  ex te n de d le s s th a n 10 0 f ee t d owns tr e am.  In 
a dd it io n , th e re  was  a st r on g su l fu r s me ll  ( d ue  t o  t he  g r owth  of  s ul f at e- r ed uc in g  b ac t er ia ) t ha t l as te d f or 
s ev er al  mo nt h s.  Ho wev er , n o lo n g- te r m ec ol o gi ca l  i mp ac t s we r e ob se r ve d i n Be ar  Cr ee k  f ro m t hi s
d is ch ar g e (Wa ts on  1 9 99 b) .  Wh il e  t hi s  s it ua t io n s ug ge st s  t ha t  a t su f fi ci e nt  c on c en tr a ti on  e l ec tr o n
d on or s c ou ld  re ac h Bea r Cre ek , t he  a mou nt  o f  e le c tr on  d o no rs  th at  mi gh t b e ad de d  a t t he 
c on ta mi n at ed  ar ea  wo ul d b e th ou s an ds  of  t ime s le s s th an  th e a mo un ts  th at  we re  a d de d i n th is  si tu a ti on 
( Wa ts on  19 99 b ).

Mor e ty p ic al  of  t he  amou n t of  e l ec tr o n do no r s th a t mi gh t  b e a dd ed  t o  t he  co nt ami na te d  a re a wou ld  be 
t he  a mo u nt s u se d in  a re c en t fi e ld  s t ud y at  a co n ta mi na t ed  s i te  i n Sch oo l cr af t, Mi ch i ga n (Dy ba s e t al .
1 99 7) .  In  t h e Sc ho o lc ra f t st ud y , bo t h ac et a te  a n d mi cr o or ga n is ms  we re  a d de d to  a sa n dy  a qu i fe r t o
d eg ra de  ca rb o n te tr a ch lo r id e.  I ni ti a l ac et a te  c o nc en tr a ti on s  wer e 1 00  p p m, b ut  su bs e qu en t a na ly s es 
i nd ic at e d th a t on ly  50  p p m wa s s uf fi c ie nt  t o  d eg r ad e th e  c ar b on  t et r ac hl o ri de .  Ba se d  o n da t a co l le ct ed 
f ro m do wns tr e am mon i to ri n g we ll s , ac e ta te  c o nc en t ra ti on s  wer e  a t ba c kg ro u nd  wit h in  a b ou t th r ee  f e et 
( th re e met er s ) of  t h e in j ec ti on  we ll .  Th er e fo re , i t ap p ea rs  th at  t h e ba c te ri a u se d t he  a ce t at e a s a ca r bo n
s ou rc e whi le  de gr ad i ng  t h e ca rb o n te t ra ch lo r id e, an d th a t th e  a ce ta t e wa s  c ompl e te ly  us ed  u p  wit h in 
a bo ut  t h re e f ee t of  th e i nj ec ti o n po i nt  ( Cr i dd le  19 99 a) .
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The re  wa s a p os si bi l it y t ha t th e  mic r ob ia l c ommu n it y (t h e mi x  o f sp e ci es  of  mic r oo rg a ni sms i n a
g iv en  v o lu me  of  t he  se di men t)  mi gh t b e pe rma ne nt l y al te r ed , o r th at  th e e ff ec t o f th e  a dd it i on s mig ht 
e xt en d s ome g re at  d i st an c e fr om th e i nj ec ti o n po i nt .  To  s tu d y th is , t he  sc ie nt i st s i nv ol ve d  i n t he 
Sch oo lc r af t s tu dy  h a ve  b e en  mon i to ri n g co nd i ti on s  i n do wns tr e am wel l s fo r  a lmos t  t wo  ye ar s.  Whi l e
c ha ng es  ha ve  be en  d e te ct e d in  mi cr ob i al  c ommun it i es  d own st re a m fr om th e i nj ec ti o n we l l, t he s e
c ha ng es  ap pe a re d on l y up  to  a  d i st an c e of  a b ou t t hr ee  f e et  f r om t he  in je c ti on  we ll  a n d th ey  ha ve  be en 
s ta bl e f or  a l mo st  t wo ye a rs  ( Cr i dd le  19 99 b) .  In  ad di ti o n, i t  a pp ea r s th a t as  t h e co n ce nt ra t io n o f th e
a ce ta te  de cr e as es  wi th  d i st an ce  fr om th e in j ec ti o n po in t , th e  mic ro b ia l c ommu ni t y ap p ea rs  t o  r et u rn  t o
t he  o ri g in al  co mmun i ty .  Th e ph e no me n a of  l o ca li z ed  c ha n ge s t o th e mic ro b ia l co mmu ni t y ap pa r en tl y 
i s no t t ha t u nu su al .  Two  r ec en t  s tu d ie s at  two d if fe re n t fi e ld  s it e s li k ewis e d is cu s s sh if t s in  th e mi x  o f
s pe ci es  pr es e nt  i n c on ta min at ed  so il s  a nd  g r ou nd wat er  f r om t h at  p re s en t i n ne ar b y un c on ta mi n at ed 
a re as  ( Kon op k a et  a l . 19 9 9, Roo n ey -Va rg a et  al . 1 99 9) .  In  b o th  s tu d ie s, ch an ge s  i n t he  mic r ob ia l 
c ommu ni t y we r e ag ai n  a tt r ib ut ab l e on l y to  t h e pr e se nc e o f co n ta mi na t io n ( i.e., t he  c o nt amin a nt  o r 
n ut ri en t  a dd i ti on  h a d to  be  p re s en t t o re su l t in  ch an ge s  i n t he  mic r ob ia l  c ommu n it y) .  Ta ke n  t og e th er ,
t he se  s t ud ie s  s ug ge s t th a t wh en  nu tr i en ts  o r  c on t amin an t s ar e  “ ad de d ” to  th e su b su rf a ce , th e  mic r ob ia l
c ommu ni t y st r uc tu re  ch an g es , bu t  t he  ch an ge s  a re  lo ca li z ed  a n d oc cu r  o nl y  i n th e  p re s en ce  o f  t he 
a dd it io n  ( i.e ., a  c a rb on  so ur ce , a  c o nt amin a nt , e tc .) 

I nj ec ti o n of  el ec tr o n do n or s or  ac ce p to rs  o r  n ut r ie nt s i nt o t he  c on t amin a te d ar e a wo u ld  b e a t le v el s
mor e co n si st e nt  wit h  t ho s e us ed  at  t h e Sc ho o lc ra f t si te  ra th e r th an  th e l ev el s e nc ou n te re d d ur in g  t he 
g ua r gu m s it u at io n.  For  ex ampl e , as  pa rt  o f  a no t he r pr o gr am, ORNL s ci en t is ts  a r e pl a nn in g t o in j ec t
l es s th a n 70 0  p pm o f  l ac t at e (a n  e le c tr on  d o no r)  to  s ti mul at e  t he  mi cr ob i al  c ommun it y  i n an o th er  fi el d
s it e on  th e Oak  Rid g e Re s er va ti o n to  ex amin e  whe t he r co b al t c on ta mi n at io n  c an  b e  mit i ga te d ( Ja rd i ne 
1 99 9b ; Bro ok s  e t al . 1 99 9 ).  An o th er  re as on  fo r i nj ec ti n g on l y lo w l ev el s  o f el e ct ro n  d on or s  o r
a cc ep to r s or  nu tr ie n ts  i s  t ha t a t hi g h co nc e nt ra t io ns , t he  i n je ct io n  o f e le ct ro n  d on o rs  o r a cc ep t or s or 
n ut ri en t s co u ld  o ve r st imu la te  mi cr ob i al  r ep r od uc t io n an d  r es u lt  i n wel l c lo gg in g .  Co ns is te n t wi t h th e
f in di ng s  f ro m t he  Sc ho ol c ra ft  s t ud y, el ec tr o n do n or s or  ac ce p to rs  o r  n ut r ie nt s i nj ec t ed  i nt o  t he 
c on ta mi n at ed  ar ea  wo ul d n ot  b e e xp ec t ed  t o mig ra t e th e min imu m 10 0 f ee t t o Be ar  Cr ee k .  Rat h er ,
t he y wo u ld  b e  u se d b y na t iv e mi c ro or g an is ms  an d wou ld  b e  u nd e te ct ab l e wi t hi n 25  fe et  of  t he 
i nj ec ti o n po i nt .  Fu rt he r  i nf or mat io n  o n th e  p ro p os ed  u s e of  el ec tr o n do n or s an d  a cc e pt or s a nd 
n ut ri en t s at  th e FRC i s a va il ab l e in  Ap pe nd i x A.

4.1.3.1.3 Microorganisms

To de te r mi ne  wh et he r  i t mig ht  b e  f ea s ib le  t o  a dd  mi cr oo r ga ni s ms  t o a  c on t amin at e d su b su rf ac e 
e nv ir on men t, a smal l  q ua n ti ty  ( 2  X 1 0 7  co lo ny  fo rmi ng  u ni t s pe r  ml [c f u/ ml ] ) of  n a ti ve  or  n on - na ti v e
mic ro or g an is ms co ul d  b e i nj ec te d  i nt o  t he  b a ck gr o un d an d  c on t amin at e d ar e as  o f t he  p r op os ed  FRC.
Nat iv e mic ro o rg an is ms wo u ld  b e i so la t ed  f ro m t he  co nt ami na te d  a re a a nd  t h en  r ei n je ct e d.
Rei nj ec t io n o f na ti v e mi c ro or ga n is ms  wo ul d n ot  b e  e xp ec t ed  t o  b e of  co nc e rn  e it h er  a t  t he 
b ac kg ro u nd  o r  c on ta min at e d ar ea .  No n -n at iv e  ( bu t  n ot  g e ne ti c al ly  e n gi ne e re d)  mi cr oo r ga ni sms  mig h t
b e ob ta i ne d f ro m so me ot h er  f ie l d si t e, b ut  th en  in je ct e d at  bo th  t h e co n ta mi na t ed  a n d ba ck g ro un d 
a re as .  Fo r t he  n on - na ti v e mi cr o or ga n is ms , a  p os s ib le  c o ns eq u en ce  o f  i nj e ct in g t he se  mi cr oo r ga ni s ms 
wou ld  b e  t he  po ss ib l e mo v emen t o f th e  n on -n a ti ve  ba ct er i a th r ou gh  t h e gr o un dwat e r to  Be ar  Cr ee k.

Bec au se  no  i n je ct io n s of  ba ct er i a ha v e be en  un de r ta ke n e it he r  a t th e  b ac k gr ou nd  or  c o nt amin a te d
a re as  o f  t he  pr op os e d FRC, or  o n  t he  Oa k Ri d ge  Re se rv at i on , i t is  d i ff ic u lt  t o s pe cu l at e ho w f ar  no n- 
n at iv e mic ro o rg an is ms mi g ht  mov e  e it h er  i n t he  b a ck gr ou n d or  co nt ami na te d  a re as .  Ho wev er , t he re 
h av e be e n a n umbe r o f re c en t fi e ld  s i te  r eme di at i on  s tu d ie s i nv ol vi n g th e  i nj ec t io n o f no n- n at iv e 
mic ro or g an is ms in to  a va r ie ty  o f  g eo l og ic al l y di f fe re nt , a nd  co nt ami na nt - sp ec if i c, s u bs ur fa c e
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e nv ir on men ts  (Bou rq u in  e t  a l. 1 9 97 , Dyb as  e t  a l. 19 97 , Ste fa n  e t al  19 99 ) .  Res u lt s f ro m th e se  s t ud ie s
c ou ld  b e  e xt r ap ol at e d to  th e ba c kg ro u nd  a nd  co nt a mi na te d  a re a s of  t h e pr o po se d FRC.

Non -n at i ve  b a ct er ia  (1 09  ce ll s/ mL)  we re  i nj e ct ed  in to  a  sa nd y  g ro un d wa te r  a qu if e r at  a co nt a mi na t ed 
s it e in  Wi ch i ta , Ka n sa s o n two s ep ar a te  o cc a si on s  ( Bo ur q ui n e t al . 1 99 7) .  In  t h e fi r st  i ns t an ce ,
b ac te ri a  o nl y  wer e i nj ec t ed .  J u st  0 .00 5% o f  t he  in je ct e d ba c te ri a wer e r ec ov er e d in  an  e xt r ac ti o n we ll 
t ha t wa s  l es s  t ha n o ne  f o ot  ( 30  ce nt i me te rs )  a wa y .  Eve n  t ho u gh  t hi s  was  a sa nd y  a qu i fe r, t h e ba c te ri a
h ar dl y mov ed .  In  t h e se c on d in s ta nc e , gl uc o se  a n d ot he r  n ut r ie nt s wer e a dd ed  a l on g wit h th e  b ac t er ia 
i n a pu l se d mod e.  The  b a ct er ia  mo ve d  o nl y s li gh t ly  f ar t he r t ha n in  th e f ir st  t e st .  Ov er al l , th e  r es ul t s
s ug ge st  th at  98 % of  th e b ac te ri a  i nj e ct ed  mo ve d l es s th a n on e  i nc h ( two c en ti me t er s)  fr om t h e po i nt  o f
i nj ec ti o n (Re ar do n 1 99 9) .  A se c on d s tu dy  i n vo lv i ng  t he  in je c ti on  o f  a  n o n- na ti v e st r ai n in t o a s an dy 
a qu if er  at  Sc ho ol cr a ft , Mic hi ga n , ha s  a lr ea d y be e n de sc r ib ed  in  s ec t io n 4 .1 .3 .1 .2 (Dy ba s et  al . 1 99 7) .
The  r es u lt s s ug ge st  th at  no n- na t iv e b ac te ri a  d o n ot  mov e  g re a t di st a nc es , mos t l ik el y  b ec au s e th e 
c ar bo n s ou rc e  ( ac et a te ) c on ce nt r at io n s de cr e as e t o ba ck g ro un d  wit hi n  a  f e w ya rd s .  Bo th  o f t he se 
s tu di es  su gg e st  v er y  l imi te d mo v emen t  o f mi c ro or g an is ms  in  s a nd y aq u if er s .

I n co nt r as t, a th ir d  s tu d y in vo l ve d t he  i nj e ct io n  o f a n on -n a ti ve  s t ra in  of  b ac t er ia  (a t 1 X 1 01 1 cf u/ ml ) 
a lo ng  wi th  o x yg en  i n to  a  co nt ami na te d  s il ty  sa nd  aq ui fe r  i n Pen ns au k en , New J er s ey .  Th e ba c te ri a 
wer e fo u nd  t o  mov e a s mu c h as  6 5  f ee t  i n 20  da ys  (Ste fa n  e t a l. 1 99 9 ).  For  t hi s  s it e , mo ve men t was 
n ee de d t o ge t  d is pe r sa l o f th e b ac te r ia  t o l ar ge  pa rt s o f th e  c on ta min at e d ar ea ;  i n f ac t, t h e st r ai n of 
b ac te ri a  u se d  was  s p ec if i ca ll y s el ec t ed  b ec a us e i t di d n ot  a d he re  t o  a qu i fe r so l id s.  Yet , i n sp i te  o f t he 
a dh es io n -d ef i ci en t c ha ra c te r of  th is  st ra in  of  b a ct er ia , mos t  o f th e  b ac t er ia  r e ma in e d co nc e nt ra t ed  n ea r 
t he  i nj e ct io n  wel l.

The  s tu d ie s c it ed  s u gg es t  t ha t n on -n a ti ve  mi cr oo r ga ni sms  t ha t  wou ld  be  u s ed  a t t he  c o nt amin a te d a re a
wou ld  n o t mo v e an y g re at  di st an c e fr o m th e p oi nt  of  i nj e ct io n  u nl es s  t he y  wer e a dh es i on -d ef i ci en t .
Eve n so , t he  hi gh es t  c on c en tr at i on s o f mi cr o or ga n is ms  wo ul d b e ex pe c te d t o re ma i n ne a r th e i nj ec t io n
wel l.  Fin al l y, t he  co nc e nt ra ti o ns  o f  mic ro o rg an i sms us e d in  al l of  th es e  s tu di e s an d  t he  a mou nt s 
i nj ec te d  wer e  u se d i n at t empt s t o ac h ie ve  s i te  r e me di at i on .  Be ca us e  s it e -r emed i at io n  e xp er i me nt s  a t
t he  c on t amin a te d ar e a ar e  n ot  p a rt  o f  t hi s a ct io n , th e c on ce n tr at io n s an d  a mo un t s of  mi cr oo r ga ni s ms 
t ha t wo u ld  b e  i nj ec t ed  wo ul d be  mu ch  le ss  t h an  i n  t he se  st ud i es .  Ta ke n t og et he r , no n -n at iv e 
mic ro or g an is ms wo ul d  n ot  be  e xp e ct ed  to  r ea c h Be a r Cr ee k .  Fu rt he r i nf or mat io n o n th e  p ro po s ed  u s e
o f mi cr o or ga n is ms  a t  t he  FRC is  av ai l ab le  i n  App e nd ix  A.

4.1.3.1.4 Other Substances

Two  c la s se s o f ot he r  s ub s ta nc es  th at  co ul d b e in j ec te d a t th e  b ac kg r ou nd  or  c on t amin a te d ar e as  a r e
b io su rf a ct an t s an d c he la t or s.  To ex a mi ne  t h e in f lu en ce  of  s u rf ac ta n ts  p r od uc ed  by  c e rt ai n
mic ro or g an is ms (b io s ur fa c ta nt s)  on  c o nt amin a nt  c h ar ac te r is ti c s an d o n th e  mic ro b ia l c ommu ni t y,
b io su rf a ct an t s co ul d  b e i nj ec te d .  Bi os ur fa c ta nt s  wou ld  in cl u de  r ha mno li p id s, p o ly su l fo na te s , an d 
p ol ya lc o ho ls .

The  i nj e ct io n  o f a b io su r fa ct an t  e it h er  i nt o  t he  ba ck gr o un d o r th e c on ta min at ed  ar ea s  mig ht  be 
c on du ct e d to  ex amin e  t he  in fl ue n ce  o f  t he  b i os ur f ac ta nt  on  n a ti ve  mi cr oo r ga ni sms , on  th e in t er ac t io ns 
b et we en  na ti v e mi cr o or ga n is ms  a n d th e  c on ta min an t s, o r f or  o t he r re a so ns .  Be ca u se  b i os ur fa c ta nt s 
a re  b io d eg ra d ab le , t he y wou ld  n o t be  ex pe ct e d to  be  p er s is te n t if  i n je ct e d, a nd  th ey  wo ul d b e de g ra de d
wit hi n a  s ho r t di st a nc e o f th e i nj ec t io n po i nt .

To in ve s ti ga t e th e mob il i za ti on  an d i mmob il i za ti o n of  me ta ls  an d ra d io nu c li de s, ch el a to rs  c o ul d b e
i nj ec te d  i n t he  b ac k gr ou n d an d c on ta min at ed  ar ea s .  Typ i ca l c he la to r s wo u ld  i nc l ud e
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e th yl en e di ami ne te tr a ce ti c  a ci d ( EDTA) , ni tr i lo tr i ac et ic  ac id  (NTA), Na tu r al  Org a ni c Mat te r s uc h a s
h umic s, or  q u in on es .  In j ec ti on  co nc e nt ra ti o ns  wo ul d be  ex pe c te d to  ra ng e  f ro m 1 00  p p m to  1 ,00 0
p pm, al t ho ug h  mos t i nj ec t io ns  wo ul d b e at  t h e lo wer  c on c en tr a ti on s.  Mov e me nt  o f  t he s e su bs t an ce s 
t hr ou gh  th e a qu if er  to  Be ar  Cre e k sh o ul d be  co ns i de re d.

Met al s a nd  r a di on uc l id es  wo ul d b e ex p ec te d t o co mpl ex  mo re  r e ad il y wit h c he la to r s th a n wi th  aq ui f er 
s ol id s, an d t he  r es u lt in g  met al  or  r a di on uc l id e/ c he la te  co mp l ex es  wo ul d t he re fo r e be c ome mo r e
mob il e i n th e  g ro un d wa te r .  Howe ve r, re su lt s  f ro m a n on - go in g  s tu dy  at  a n ot he r f ie ld  si te  o n  t he  Oa k
Rid ge  Re se rv a ti on  s u gg es t  t ha t a t le a st  f or  so me  ra di on u cl id e /c he la t e co mpl ex es , s ed i me nt  mi ne ra l s
o ut co mp e te  t h e ch el a to r a nd  c omp le x wit h th e  r ad i on uc li d e (J ar di ne  et  a l . 19 99 b ) .  The  st ud y  was 
c on du ct e d at  a fi el d  s it e  wit h g eo lo g ic  a nd  ch emi ca l ch a ra ct e ri st ic s  t ha t  a re  s i mi la r  t o th o se  a t  t he 
c on ta mi n at ed  ar ea .  In  t h is  s tu d y, i n je ct ed  ra di o nu cl id e /c he l at e co mpl ex e s we re  di ss o ci at ed  wi th i n 60 
f ee t of  th e i nj ec ti o n po i nt  a nd  th e r ad io nu c li de s  wer e a tt en u at ed  b y  t he  se di me n ts .  Th e re s ul ts  su gg es t 
t ha t ra d io nu c li de /c h el at e  c ompl e xe s t ha t mi g ht  b e  i nj ec t ed  a t  t he  c o nt ami na te d a re a mig ht  n o t re mai n
a s co mp l ex es  (a nd  t h er eb y  p ro mo t e mo b il iz at i on ), bu t th a t th e y mi gh t  b e b ro ke n a pa rt  su ch  t h at  t h e
r ad io nu c li de  wo ul d b e immob il iz e d af t er  a  s h or t d is ta nc e  a nd  wo ul d n ot  r e ac h Be a r Cr e ek .

4.1.3.2 Floodplain and Wetlands

Bea r Cr e ek  t r av er se s  t he  le ng th  of  t h e pr op o se d FRC.  Th us , i t in cl u de s a ss oc ia t ed  s e ct io ns  of  t h e
1 00 -y ea r  f lo o dp la in . I n 1 99 3, DOE pu b li sh ed  a “No ti ce  o f  Flo o dp la in / We tl a nd s In v ol ve men t fo r 
Env ir on men ta l  Res to r at io n  a nd  Wa st e Man ag eme nt  Ac ti vi ti e s at  th e DOE’s  Oa k Ri dg e  Res e rv at io n ;
Oak  Rid g e, TN, (5 8 FR 51 6 24 ).”  In  1 9 96 , th e  “ Fl o od pl ai n  Ass e ss me nt  fo r Sit e In v es ti g at io n
Act iv it i es  a t  t he  Oa k Ri d ge  Y-1 2  Are a  o f Re s po ns i bi li ty ”  ( DOE 1 99 3)  wa s p ub li sh e d.  The 
a ss es sme nt  a d dr es se d  g en e ra l co n st ru c ti on , s ampl e  c ol le c ti on , a nd  e n vi ro n me nt al  mo ni t or in g.  I n
a dd it io n , th e  a ss es s me nt  co ns id e re d b ot h in t ru si v e an d n on in t ru si ve  ac ti v it ie s.  On Mar ch  3 , 1 99 7 ,
DOE i ss u ed  a  “Flo od p la in  St at eme nt  o f  Fin di n gs  f o r Si te  In ve s ti ga ti o n Ac t iv it ie s  a t t he  Oak  Ri dg e 
Y-1 2 Pl a nt  Ar ea  o f Res po n si bi li t y.”  Th e St a te me n t of  Fi nd in g s st at e s, “ Mos t of  th e a ct iv it i es 
a dd re ss e d by  th e fl o od pl a in  a ss e ss me n t wi ll  re su l t in  n o  mea s ur ab le  impa c t of  f l oo dp l ai n cr o ss -
s ec ti on s  o r f lo od  s t ag e, an d th u s do  no t in c re as e  t he  r i sk  o f  f lo od i ng .”   The  a c ti vi t ie s pr o po se d  f or  t h e
FRC f al l  wit h in  t he  te rms  o f th e  Not i ce  o f Flo od p la in  a n d We t la nd s I nv ol v emen t.  The  No ti ce  of 
I nv ol ve men t, a su mma ry  o f  t he  Fl oo dp l ai n As s es sme nt , an d  t he  St at eme nt  o f  Fin di n gs  a r e in cl u de d i n
App en di x  D.

The  o nl y  FRC ac ti vi t ie s e xp ec te d  t o o cc ur  wi th in  fl oo dp l ai n a re as  wo ul d b e we ll  dr il l in g an d 
mon it or i ng  ( e .g ., i n st al l at io n o f pi e zo me te r s) .  Ty pi ca l  i ns t al la ti o ns  o f  wel ls  or  p i ez omet e rs , u si ng  f o r
e xa mp le , 2  f o ot  b y 6  i nc h  ( 0.41  me te r  b y 15 .24  c e nt imet e r)  d i amet er  pr ot e ct iv e c as in g  a nd  4  fo ot  by  3 
i nc h (0 .82  me te r by  7.62  ce nt ime te r)  di amet e r bo l la rd s wit h a  c on cr e te  p a d 3 in c he s h ig h an d  2  f e et 
l on g (7 .62  c e nt imet e rs  b y  .41  me te rs )  may  r e du ce  th e cr o ss -s e ct io na l  a re a  o f th e  f lo o dp la in  by  1 .64 
s qu ar e f ee t ( .5  s qu a re  me te rs ).  Thi s  r ed uc t io n i n vo lu me of  ev en  s e ve ra l  wel ls  wo ul d  b e ne g li gi b le 
wit hi n t he  t o ta l cr o ss -s e ct io na l  a re a  o f th e  f lo o dp la in .  We l l an d p ie zo met er  c o ns tr u ct io n t he re f or e,
wou ld  h a ve  a  ne gl ig i bl e i mp ac t o n th e  f lo od p la in .  Th e wel l p ad s wo u ld  mi ni mi ze  th e e ro si on 
p ot en ti a l of  th e we l ls  a n d bo ll a rd s.

Procedures for preventing migration of contaminants down boreholes would be developed and
described in the FRC management documents.  These procedures would include sealing the upper
few feet of shallow boreholes with low permeability bentonite or grout and installing conductor
casing across the unconsolidated zone and sealing with grout or bentonite prior to drilling to deeper
bedrock zones.
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At th e a pp ro p ri at e t ime, we ll s wou ld  be  p lu g ge d ( ba ck fi l le d wit h cl e an  s o il s)  a n d ab a nd on ed .  We l l
p lu gg in g  a nd  ab an do n me nt  wo ul d r es ul t  i n th e  r emo va l of  su rf a ce  s tr u ct ur e s (e .g . wel l he ad s)  an d
r es to ra t io n o f th e f or me r  g ra de .  Th i s ac ti v it y wou ld  h a ve  l i tt le  i mpa ct  on  f lo o ds ta g e or  f l oo dp l ai n
c ro ss -s e ct io n al  a re a , no r  wou ld  th er e  b e an  in cr e as e in  er os i on al  p o te nt i al  s in c e th e  wel lh e ad  a n d ot he r 
s ur fa ce  eq ui p me nt  wo ul d b e re mo v ed  a n d th e s it e r es to re d  t o t he  o ri g in al  gr ad e.

No st ru c tu re s  o r fa c il it i es  wou l d be  co ns tr u ct ed  in  t he  fl oo d pl ai n.  Mov e me nt  o f  h ea v y eq ui p me nt 
t hr ou gh  th e f lo od pl a in  wo ul d be  a te mpo ra ry  oc cu r re nc e a nd  wo ul d no t  i mp a ct  t he  ca pa c it y of  th e
f lo od pl a in  t o  s to re  or  c a rr y wa t er .  Th e imp ac ts  fr om t h e mo v emen t o f he a vy  e qu i pmen t  a lo ne  is 
e xp ec te d  t o b e ne gl i gi bl e .  To t he  e x te nt  p r ac ti c ab le , s ta gi n g ar ea s  a nd  ac ce ss  ro ad s  wou ld  be 
t empo ra r y, c o ns tr uc t io n wou ld  b e  l imi te d to  pe ri o ds  o f l ow p r ec ip it a ti on , a nd  s t ab il i za ti on  an d
r es to ra t io n o f th e a ff ec t ed  a re a s wo u ld  b e i ni ti a te d pr o mp tl y .

Wet la nd s  a re  in te rs p er se d  t hr ou g ho ut  th e pr o po se d  FRC.  Ma ny  ar e of t en  s mal l an d  a re  cl as si f ie d a s
p al us tr i ne  f o re st ed , s hr u b- sc ru b , or  emer ge n t we t la nd  t y pe s ( Co wa rd i n et  al . 19 7 9) .  Be ca us e  FRC
r es ea rc h  wou l d ta ke  pl ac e  o n sma ll  t e st  p lo t s (l e ss  t ha n  o ne  ac re ), it  i s  a nt ic i pa te d  t ha t a ny  we tl an ds 
f ou nd  i n  p ro p os ed  s e le ct e d re se a rc h a re as  c o ul d b e av oi d ed .  In  a dd i ti on , t he  l i mi te d  g ro un d -
d is tu rb i ng  a c ti vi ti e s as s oc ia te d  wit h  FRC r e se ar c h sh ou l d pr e cl ud e d amag e  t o ad j ac en t  wet la n ds  t h at 
mig ht  b e  i n p ro xi mi t y to  se le ct e d re s ea rc h a re as . The  U.S. Ar my  Cor p s of  En gi ne e rs  ( USACOE)  an d
TDEC ha v e re g ul at or y  r es p on si bi l it y f or  wet l an d man ag eme nt  a n d fo r mit ig a ti on  o f  i mp a ct ed 
r es ou rc e s.  FRC man a ge me n t wo ul d  c on s ul t wi t h USACOE an d  TDEC i f th e  p ot e nt ia l f or  i mpa ct s t o
wet la nd s  wou l d to  o c cu r.

4.1.3.3 Groundwater

The  p ri mar y g eo lo gi c  u ni t s of  i n te re s t in  t h e pr o po se d FRC a r e th e Nol ic h uc ky  Sh al e ( lo w
p er me ab i li ty )  a nd  Ma yn ar d vi ll e Limes t on e (h i gh  p e rmea bi l it y) .  Th e f lo w o f sh al l ow i n te rv al 
g ro un dwa te r ( up  t o 1 00  f e et ) in  th e l imes to n e oc c ur s th r ou gh  a sy st e m of  in te rc o nn ec t ed  f ra c tu re s  a nd 
s ol ut io n  c on d ui ts  a n d ca v it ie s.  Mos t  g ro un d wa te r  f lo w i n th e  s ha le  fo rma ti on  o c cu rs  in  t he  sh al l ow
i nt er va l  a nd  is  o ri e nt ed  al on g g eo lo g ic al  s t ri ke  an d is  ve ry  pr ed ic t ab le .  Th e s ha ll o w in te r va l
g ro un dwa te r i n bo th  ge ol o gi c un i ts  d i sc ha rg e s to  Be ar  Cr ee k o r it s t ri bu t ar ie s.  Any  ad di ti v es  t o  t he 
g ro un dwa te r i nt ro du c ed  a s  a  r es u lt  o f  FRC r e se ar c h ac ti v it ie s  ( e.g., n on t ox ic  c h emic a l tr ac e rs ,
n ut ri en t s, o r  mic ro b es ) mig ht  a l so  r e ac h su r fa ce  wa te r i nc lu d in g Be a r Cr e ek .  I t  i s e st imat e d th a t
g ro un dwa te r f lo w ra t es  a r e as  mu ch  a s  s ev en  fe et  in  2 4 h ou rs .  Fa te - an d- e ff ec t i nf or mat io n wou ld  be 
d et er mi n ed  p r io r to  in it i at io n o f FRC a pp li c at io n s th at  in cl u de  g ro u nd wa t er  a dd i ti ve s .  Per mea bl e 
r ea ct iv e  b ar r ie rs  h a ve  b e en  c on s tr uc t ed  a nd  in st a ll ed  b y  DOE EM-4 0 p ar al l el  a nd  ad ja c en t to  Be ar 
Cre ek .  Fo r s ome FRC s tu d ie s in  th e v ic in it y  o f t he se  b a rr ie r s it  mi gh t b e po ss i bl e t o us e t he  b a rr ie rs 
t o co nt a in  FRC gr ou n dwat e r ad di t iv es .

The  p ri mar y s ou rc es  of  g r ou nd wa t er  c o nt amin a ti on  wi th in  th e p ro po se d  FRC ar e th e  S-3  Di sp os a l
Pon ds  a n d th e  Bon ey a rd /Bu rn ya rd  (BY/ BY) .  Bo th  s o ur ce  a r ea s a re  u nd e rl ai n  b y No l ic hu c ky  Sha l e.
Con ta mi n an ts  wi th in  th e p ro po se d  c on t amin at e d ar e a in cl u de  h e av y me t al s, ra di on u cl id e s, VOCs , an d 
i no rg an i cs .  Th e pr i ma ry  pu rp os e  o f FRC a ct i vi ti e s wo ul d  b e t o in ve s ti ga t e th es e  c on t amin an t s i n si tu ,
t hu s at t empt i ng  t o p re ve n t th e mig ra t io n of  co nt a mi na nt s  o ff s it e.  Con se q ue nt ly , a  p o ss ib le  ne t
p os it iv e  i mp a ct  t o g ro un d wa te r i s an t ic ip at e d.

When drilling boreholes for the FRC, there would be a small potential for downhole migration of
shallow contaminants to deeper zones.  Procedures for minimizing migration of contaminants
during drilling and abandonment of boreholes and wells would be developed and described in the
FRC management documents.  These procedures would include sealing the upper few feet of
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shallow boreholes with low permeability bentonite or grout and installing conductor casing across
the unconsolidated zone and sealing with grout or bentonite prior to drilling to deeper bedrock
zones.

Gro un dwa te r p umpi ng  ac ti v it ie s a t an  FRC te s t pl o t (e .g ., pu mp/ sl ug  an d o th er  p u mp in g  t es ts , a nd 
t ra ce r e xp er i me nt s)  wo ul d  n ot  c o ll ec t  mor e t ha n 2 0,00 0 g al lo n s (7 6,0 00  L)  o f gr o un dwa te r pe r  y ea r .
I n ye ar s  whe n  l on g- t er m p umpi ng  te st s  wer e n ot  p e rf or me d , le s s th an  2,00 0  g al lo n s (7 ,60 0 L)  of 
g ro un dwa te r wou ld  b e  c ol l ec te d.  Simi la r vo l umes  wo ul d b e co l le ct ed  at  t h e ba ck g ro un d  s it e.
Con ta mi n at ed  gr ou nd wat er  wo ul d b e co l le ct ed  in  5 5 -g al lo n  d ru ms or  o t he r s ui ta bl e  c on t ai ne rs .
Tan ke r t ru ck s  wit h 1 0,00 0 - to  2 0 ,0 00 - ga ll on  (3 8,0 00 - to  76 ,0 0 0- L)  c a pa ci t y co ul d  a ls o  b e us e d du r in g
l on g- te r m pu mpi ng  t e st s wit h co n ta mi n at ed  g r ou nd wat er  b e in g t ra ns po r te d t o th e n ea rb y  Y-1 2 Wes t
End  Tre a tmen t  Fac il i ty  ( WETF) .  Th e s ta te  a l so  mi gh t al l ow d i sc ha rg e  o f c on ta mi n at ed  wa te r t o
i nf il tr a ti on  ba si ns  as  l o ng  a s t he re  wo ul d b e no  di re ct  di sc h ar ge  t o  Bea r  Cre ek .  In  th is  c a se , t re at me n t
wou ld  b e  d ef e rr ed  t o  f in a l cl ea n up  u n de r CERCLA.  Cle an  gr ou n dwat er  co ll e ct ed  f r om t h e
b ac kg ro u nd  s i te  wou l d be  re le as e d to  th e gr o un d.

As de sc r ib ed  in  Sec t io n 4 .1 .3 .1 , t he  in tr od u ct io n  o f no n to xi c  t ra ce r s, n u tr ie nt s , el e ct ro n d on or s  a nd 
a cc ep to r s, mi cr oo rg a ni sms  a nd  o t he r s ub st an c es  mi gh t ha v e a l oc al  e f fe ct  (s ev er a l me t er s)  o n 
g ro un dwa te r c ha ra ct e ri st i cs , bu t  t he  ov er al l  g ro u nd wa te r  q ua l it y an d  f lo w wit hi n  Bea r  Cre ek  Va ll e y
wou ld  n o t be  af fe ct e d.  Any  p ur g ed  g r ou nd wa t er  f r om d ri l li ng  op er at i on s o r we ll  cl ea n -o ut  wo ul d b e
c ol le ct e d an d  d is po s ed  o f  a s pr e vi ou s ly  d es c ri be d .

I nj ec ti o n of  smal l q ua nt i ti es  o f  t ra c er s, e l ec tr o n do no r s an d  a cc ep t or s a nd  n ut r ie nt s , mi cr o or ga n is ms 
a nd  o th e r su b st an ce s  i nt o  t he  g r ou nd wat er  i s  p ar t  o f th e  p ro p os ed  a c ti on .  Su ff i ci en t  i nf or mat io n 
a lr ea dy  ex is t s to  p e rmit  es ti ma t es  o f  t he  p o te nt i al  i mp a ct s o f th e i nj ec t io n of  th es e  mat er i al s i nt o th e 
g ro un dwa te r.

4.1.3.3.1 Tracers

As de sc r ib ed  in  Sec t io n 4 .1 .3 .1 .1, t o  b et te r  u nd e rs ta nd  gr ou n dwat er  fl ow pa th s a nd  s p ee d, n o nt ox i c
a nd  n on - pe rs i st en t t ra ce r s co ul d  b e i nj ec te d  i n c on ce nt r at io n s ra ng i ng  f r om 5 00  pa rt s  p er  mi ll io n 
( pp m)  t o  1 0,0 00  p pm at  b o th  t he  ba ck g ro un d a nd  c o nt amin a te d a re as  o f  t he  pr op os e d FRC. Wo rt h 
c on si de r in g wou ld  b e  p ot e nt ia l a lt er a ti on s i n th e  g ro un d wa te r  c he mi s tr y f ro m th e  i nj e ct io n o f tr a ce rs 
i n bo th  th e b ac kg ro u nd  a n d co nt a mi na t ed  a re a s.

For  mos t  s tu d ie s at  bo th  th e ba c kg ro u nd  a nd  co nt a mi na te d  a re a s, t he  tr ac e rs  t ha t  wou l d be  u s ed  wo ul d
b e no n- r ea ct i ve .  Th at  i s , th e c he mi c al  s tr u ct ur e  o f th e  t ra c er  t ha t  wou l d be  i n je ct e d wo ul d  b e t he  s ame 
s tr uc tu r e as  th e ch e mi ca l  t ha t wou ld  be  e xt r ac te d  i n do wns tr e am wel l s.  I t is  p o ss ib l e th at  re ac t iv e
t ra ce rs  su ch  as  b ac t er io p ha ge s o r mi c ro sp he r es  mi gh t be  in je c te d in t o bo t h th e b ac kg r ou nd  a n d
c on ta mi n at ed  ar ea s.  Whi l e th es e  r ea c ti ve  t r ac er s  wou ld  be  n o n- to xi c , th e y co ul d  s ti c k to  mi ne ra l 
p ar ti cl e s, c o ll oi ds  su sp e nd ed  i n  t he  gr ou nd wat er , b ac te r ia , a nd  p os s ib ly  ev en  c o nt ami na nt s i f in j ec te d
i nt o th e  c on t amin at e d ar e a.  Ho wev er , b ec au s e of  th e lo w c on c en tr at i on s a nd  l imi te d a mo un ts  th at 
wou ld  b e  i nj e ct ed , c ha ng e s to  t h e gr o un dwat e r ch e mi st ry  wo ul d  b e ex p ec te d  t o be  lo ca l iz ed  t o  3 0 o r
4 0 fe et  fr om th e in j ec ti o n po in t .  Du e to  t h e ap p ar en t d il ut i on  p ro c es se s  o pe ra t in g i n th e s ub su r fa ce  a t 
t he  b ac k gr ou n d an d c on ta min at ed  ar ea s , as  d e sc ri b ed  i n Sec ti o n 4.1.3 .1 .1 , g re at e r de g re es  o f  c ha n ge 
t o th e g ro un d wa te r c he mi s tr y wo u ld  b e  e xp ec t ed  c l os e to  th e i nj ec ti o n po i nt , bu t  t he s e ch an g es  wo ul d
d ro p of f  wit h  d is ta n ce  f r om t he  in je c ti on  p o in t.
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4.1.3.3.2 Electron Donors and Acceptors and Nutrients

As di sc u ss ed  in  Sec t io n 4 .1 .3 .1 .2, t o  s ti mu l at e t he  a ct i vi ty  an d gr o wt h o f mi cr o or ga n is ms , e le ct r on 
d on or s o r ac c ep to rs  or  o t he r nu t ri en t s mi gh t  b e i nj ec te d  i n c on ce nt r at io n s ra ng i ng  f r om 1 00  pp m t o
1 ,0 00  p p m (i .e., 10 0  mg/ L t o 1,0 00  mg /L) at  bo th  th e ba c kg ro u nd  a nd  co nt a mi na te d  a re a s.  Be c au se 
o f th e a dd it i on  o f e le ct r on  d on o rs  a n d ac ce p to rs  or  n ut r ie nt s , it  i s  p os s ib le  t h at  t h e gr ou n dwat e r
c he mi st r y mi g ht  b e d ir ec t ly  o r p er si s te nt ly  ch an g ed , or  th at  ce rt ai n  s pe c ie s of  mi cr o or ga ni s ms  mi gh t
b e st imu la te d  t o ca u se  c h an ge s t o th e  g ro un d wa te r  c he mi s tr y.

I t is  p o ss ib l e th at  th er e  may  b e  s ome  l oc al i ze d c ha ng es  in  t h e gr ou n dwat e r ch emi st ry  of  t he 
b ac kg ro u nd  a n d co nt a mi na t ed  a re a s du e  t o th e  a dd i ti on  o f  e le c tr on  d o no rs  or  a cc e pt or s  o r nu t ri en t s.
Howev er , i n l ig ht  o f  t he  smal l q ua nt i ti es  t h at  mi gh t be  ad de d , an d i n li g ht  o f t he  e x pe ct at i on  t h at 
n at iv e mic ro o rg an is ms wo u ld  u se  th es e  e le ct r on  d o no rs  o r  a cc e pt or s o r nu t ri en ts  fa ir l y qu ic k ly , t he re 
s ho ul d n ot  b e  a ny  s u st ai n ed  i mp a ct  t o  t he  g r ou nd wat er  c h emis t ry .  Wo rt h c on si de r in g wou ld  b e  t he 
i mp ac t f ro m t he  i nj e ct io n  o f el e ct ro n  d on or s  o r a cc ep to r s or  nu tr ie n ts  i n to  t he  co nt a mi na te d  a re a .  I n
t hi s ca s e, a  ch an ge  in  g r ou nd wa t er  c h emis tr y  c ou l d co nc e iv ab l y le ad  to  a  pe rman e nt  c h an ge  i n  t he 
mic ro bi a l co mmu ni ty , o r t o th e u nwan t ed  mob i li za t io n of  a co n ta mi na n t.

Aga in , t he re  ha ve  b e en  n o  d ir ec t  i nj e ct io ns  of  e l ec tr on  do no r s or  a c ce pt o rs , or  nu tr i en ts  a t  t he 
c on ta mi n at ed  ar ea .  Ho we v er , th e  a dd i ti on  o f  a n e le ct ro n  d on o r (g ua r  g um)  d ur in g  t he  co ns tr u ct io n  o f
t he  t wo  pe rme ab le  r e ac ti v e ba rr i er s s er ve s a s a g oo d ex a mp le  of  wha t  c on s eq ue nc e s mi g ht  b e
e xp ec te d  ( Wa t so n an d  Gu 1 99 9) .  As  d e sc ri be d  i n Sec ti on  4.1.3 .1 .2 , t he  d e gr ad at i on  o f  g ua r g um b y 
s ub su rf a ce  mi cr oo rg a ni sms  r es ul t ed  i n  a  s tr o ng  s u lf ur  s mel l a lo ng  Be ar  Cr ee k.  Bec au s e th e s ul fu r 
s me ll  l e ss en e d an d d is ap p ea re d wit hi n  a  f ew mo nt h s, i t i s mo s t li ke l y th a t th e mic ro b ia l po p ul at i on s
i nv ol ve d  i n d eg ra di n g th e  g ua r g um d i ed  o ut  be ca u se  t he y  n o l on ge r h ad  a  fo od  s o ur ce .  Th e r ed uc t io n
i n smel l  t he r eb y su g ge st s  t ha t t he  mi cr ob ia l  p op u la ti on s  r et u rn ed  t o  t he i r pr e- e xp os u re  c ommun it y 
s tr uc tu r e.  As fo r t he  p o ss ib le  mo bi l iz at io n  o f a  c on ta min an t  i n th a t ar e a, c on t amin a nt  c on c en tr a ti on s
wer e lo wer  i n  wel ls  do wn s tr ea m f ro m t he  g ua r  g um “p lu me ”  ( Wa t so n an d  Gu 1 99 9) .

4.1.3.3.3 Microorganisms

To de te r mi ne  wh et he r  a dd i ng  mic r oo rg a ni sms t o a c on ta mi n at ed  su bs ur f ac e e nv ir on men t wou ld 
i mp ac t c on ta min an t mob il i ty , a s ma ll  qu an ti t y (2  X 10 7  cf u/ ml )  o f n at iv e o r no n -n at iv e 
mic ro or g an is ms mi gh t  b e i nj ec te d  i nt o  t he  b a ck gr o un d an d  c on t amin at e d ar e as  o f t he  p r op os ed  FRC.
Nat iv e mic ro o rg an is ms wo u ld  mos t  l ik e ly  b e s tr ai n s th at  wo ul d  b e is o la te d  f ro m t he  c o nt amin a te d
a re a an d  r ei n je ct ed .  No n -n at iv e  ( bu t  n ot  g e ne ti c al ly  e n gi ne e re d)  mi cr oo r ga ni sms  mig h t be  o b ta in e d
f ro m so me ot h er  f ie l d si t e, b ut  th en  in je ct e d at  on e or  bo th  th e co n ta mi n at ed  a n d ba c kg ro un d  a re a s.
For  t he  no n- n at iv e mic ro o rg an is ms, a  po ss ib l e co n se qu en c e of  in je ct i ng  t h es e mi c ro or g an is ms  wo ul d 
b e a po s si bl e , ve ry  lo ca l iz ed  p e rman e nt  s hi f t in  th e mi c ro bi a l co mmu ni ty  to  o ne  do mi n at ed  b y  t he 
n on -n at i ve  mi cr oo rg a ni sm, o r a p os si b le  p er man en t  c ha ng e  i n t he  g ro u nd wa t er  c he mis tr y .  The s e
p os si bl e  c ha n ge s wo u ld  b e  l imit e d to  a fe w f ee t f ro m th e  i nj e ct io n p oi nt .

As di sc u ss ed  in  s ec t io n 4 .1 .3 .1 .3, a t  t he  l o w in j ec ti on  co nc e nt ra ti o ns  t h at  wou l d be  us ed , t he 
mic ro or g an is ms wo ul d  n ot  be  e xp e ct ed  to  b e p re se n t in  a  la rg e  a re a o f th e  g ro un d wa te r , an d t he re f or e
t he y wo u ld  b e  u nl ik e ly  t o  c ha ng e  t he  gr ou nd wat er  ch emis t ry  o f  l ar ge  ar ea s .

4.1.3.3.4 Other Substances

As di sc u ss ed  in  Sec t io n 4 .1 .3 .1 .3, t wo cl as s es  o f  o th er  su bs t an ce s t ha t mig ht  b e  i nj e ct ed  a t  t he 
b ac kg ro u nd  o r  c on ta min at e d ar ea s  a re  bi os ur f ac ta n ts  a nd  ch el a to rs .  Ag ai n , in je c ti on  co nc en t ra ti o ns 
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wou ld  b e  e xp e ct ed  t o  r an g e fr om 10 0 p pm t o 1 ,0 00  pp m, a l th ou g h mo st  in je c ti on s wou ld  be  a t t he 
l ower  c o nc en t ra ti on s .

Bas ed  o n  t he  di sc us s io n o f th e r es ul t s fr om wo rk  at  a no t he r Oak  Rid g e Re s er va ti o n fi e ld  s it e , as 
p re se nt e d in  Se ct io n  4 .1 .3.1.3, it  d o es  n ot  ap pe a r th at  in je c ti on  o f  c he l at or s wou ld  si gn if i ca nt l y af fe c t
t he  g ro u nd wa t er  c ha r ac te r is ti cs  of  t h e co nt a mi na t ed  a re a  ( Ja r di ne  e t  a l. 19 99 ).  Che l at or s wou ld  no t be 
a dd ed  t o  t he  ba ck gr o un d a re a.

Als o, a s  d is c us se d i n Se c ti on  4 .1.3.1 .3 , th e  i nj e ct io n o f bi o su rf ac t an ts  in  t he  ba ck g ro un d a nd 
c on ta mi n at ed  ar ea s wou ld  no t be  ex pe c te d to  af fe c t a la r ge  a r ea  o f t he  s u bs ur fa c e or  be  p er s is te n t.  Fo r 
t he se  r e as on s , no  l a rg e e ff ec t o n gr o un dwat e r wo u ld  b e a nt ic i pa te d.

4.1.4 Ecological Resources

Eco lo gi c al  r e so ur ce s  e va l ua te d f or  i mpa ct s i nc lu d e se ns i ti ve  te rr es t ri al  an d aq u at ic  sp ec ie s , pr o te ct ed 
n at ur al  ar ea s , an d man ag e d wi ld l if e r es ou rc e s.  The se  r e so ur c es  a re  di sc u ss ed  i n  t he  fo ll owi ng 
p ar ag ra p hs .

4.1.4.1 Terrestrial Resources

As de sc r ib ed  in  Sec t io n 3 .0 , th e  p ro p os ed  c o nt ami na te d a re a a nd  b ac k gr ou n d ar ea  wo ul d  b e lo c at ed 
wit hi n 2 00  a c re s of  th e BCV.  Ho we ve r , be ca u se  o f  t he  t y pe  o f  r es ea r ch  p r ef er re d , on l y smal l  p or t io ns 
o f th e FRC wo ul d be  ut il i ze d.  I t is  es ti ma t ed  t h at  mos t  r es e ar ch  a c ti on s  wou ld  ha ve  a fo ot p ri nt  of  l es s 
t ha n on e  a cr e  a nd  l i ke ly  wo ul d b e si t ua te d i n ar e as  i n whi ch  si te  c l ea ri n g ha s o cc ur r ed  o r p as t
c on st ru c ti on  ac ti vi t ie s h av e al r ea dy  ch an ge d  t he  pr ed omi na nt  la nd sc a pe .  As  a  r e su lt , i t is  an ti c ip at ed 
t ha t fe w t er r es tr ia l  r es o ur ce s wou ld  be  i mp a ct ed  by  FRC- re la t ed  a ct i vi ti e s. I n t he  e v en t th a t pr e vi ou sl y 
u nk no wn  se ns i ti ve  r e so ur c es  wer e  d is c ov er ed  du ri n g FRC p la nn i ng  a ct i vi ti e s (e .g ., si t e pl an 
e va lu at i on s o r si te  de si g n co ns t ru ct i on ), e f fo rt s  t o av o id  i mpa ct s wou ld  be  c on d uc te d  a nd  s p ec if i c
r es ea rc h  s it e s wo ul d  b e mov ed  a way  f r om s en s it iv e  r es ou r ce s.

As de sc r ib ed  in  App e nd ix  E, t he  U.S. Fi sh  a n d Wi l dl if e Ser vi c e ha s i nd ic a te d two  f ed e ra ll y l is te d 
e nd an ge r ed  s p ec ie s, th e g ra y ba t  ( Myo ti s g ri se s ce ns )  a nd  t h e In d ia na  b a t (Myo ti s s od al i s) , ma y i nh ab i t
a n ar ea  ne ar  th e pr o po se d  FRC.  Mi st n et ti ng  ha s b ee n co n du ct e d sp ec i fi ca l ly  f or  ba ts  in  t he  Ea st  Fo rk 
Pop la r Cre ek  ba si n ( ORR p er so na l  c ommun ic at i on ).  Acc or d in g t o in fo r ma ti o n pr ov i de d b y ORNL
a nd  Dr. Mi ch a el  J . Har ve y  o f Te n ne ss e e Te ch n ol og i ca l Un i ve rs i ty  i n Coo ke v il le , Ten ne s se e,
s ig ni fi c an t mis tn et t in g e ff or ts  we re  co nd uc t ed  i n  t he  Ea st  Fo rk  Pop l ar  Cr ee k wa t er sh e d, i nc l ud in g 
Bea r Cr e ek , i n 19 92  an d 1 99 7.  The  1 9 97  e ff o rt s r es ul te d  i n t he  c ol l ec ti o n of  1 4  b at s  r ep re s en ti n g si x
s pe ci es .  No  In di an a  b at s  o r gr a y ba t s we re  ca pt u re d in  th e 1 99 7 ef f or ts .  Th e 1 99 2 e ff or ts  we re  no t as 
e xt en si v e as  th os e i n 19 9 7, a nd  fo ur  ba ts  r e pr es e nt in g t wo  s p ec ie s wer e c ol le ct e d.  I t wa s n ot ed  in 
b ot h su r ve ys  th at  s i gn if i ca nt  p o te nt i al  h ab i ta t f or  t he  In di a na  b at  ex is t ed  i n t he  Ea st  For k  Pop l ar  Cre e k
wat er sh e d.  An In di a na  b a t wa s c ol le c te d on  th e ORR i n t he  1 9 50 s, a n d su r ve y ef f or ts  on  t he  ORR
h av e no t  b ee n  e xt en s iv e e no ug h t o de f in it el y  e st a bl is h o r re f ut e cu r re nt  us e by  th is  sp ec ie s .

I n 19 94 , a  mo ri bu nd  gr ay  ba t wa s  f ou n d in  t h e Be t a- 3 bu i ld in g  o f th e  Y-1 2  c ompl e x, n e ar  a re a s
p ro po se d  f or  si ti ng  of  t h e FRC.  The  sp ec ime n wa s  i de nt i fi ed  by  r es e ar ch e rs  a t t he  Un iv er si t y of 
Ten ne ss e e an d  s ub mi t te d t o th e U.S. Fis h an d  Wil d li fe  Se rv ic e .  The  co nd i ti on  o f  t hi s  j uv en i le 
s pe ci me n  i nd i ca te d i t ma y  h av e u ti li z ed  t he  bu il d in g as  ro os t in g ha b it at .  Ot he r  s ui t ab le  b u il di n gs  o n
t he  ORR ma y a ls o se r ve  a s  r oo st i ng  h a bi ta t f or  a  va ri et y  o f b at  s pe c ie s.  Lit tl e  Tur t le  Cav e , lo c at ed  o n 
t he  ORR ne ar  th e Y- 1 2 pl a nt , wa s  s ur v ey ed  b y  t he  Te nn es s ee  De pa rt me n t of  En vi ro n me nt  an d
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Con se rv a ti on  in  1 99 6 .  Te n ma le  gr ay  ba ts  we re  f o un d in  th e c av e an d  i t was  d et e rmin e d th at  th e c av e
c ou ld  s e rv e a s a hi b er na c ul um f o r a b ac he lo r  c ol o ny .

I n Fe br u ar y 2 00 0, Oa k Ri d ge  Nat i on al  La bo ra t or y c ompl et e d an  As se ss men t a nd  Eva l ua ti o n of 
Pot en ti a l Ro o st in g a nd  Fo ra gi ng  Ha bi t at s fo r  t he  gr ay  a n d I nd ia na  ba ts  (App en di x  G.).  Th e
a ss es sme nt  wa s co nd u ct ed  in  t he  BCV wat er sh e d, t h e lo ca t io n o f th e p ro po s ed  FRC.  Th e  a ss es s me nt 
d id  n ot  in cl u de  t he  EFPC wa te rs h ed  b e ca us e t he  FRC wo ul d  n ot  be  l oc a te d o r ha ve  an  i mpa ct  o n  t he 
EFPC wa t er sh e d.  Th e  a ss e ss me nt  co nc l ud ed  t h at  t h e pr op o se d FRC wou l d no t  a dv er s el y a ff ec t e it he r 
b at  s pe c ie s.  Als o, si nc e  n o pr o po se d  o r de s ig na t ed  c ri t ic al  ha bi ta t s ar e  p re se n t on  th e si t e, n o ne  wou l d
b e af fe c te d.  The  Fi sh  a n d Wi ld l if e Ser vi ce  co nc u rr ed  wi th  t h is  c on c lu si o n in  a  le tt e r da te d  Feb r ua ry 
1 0, 2 00 0  ( Ap p en di x E).

Wit hi n t he  c o nt amin a te d a re a an d  b ac k gr ou nd  ar ea , n o ot h er  t h re at en e d or  en da ng e re d s pe ci es  or 
c ri ti ca l  h ab i ta t li s te d, or  p ro p os ed  to  b e l is te d , by  t h e Fi s h an d Wil dl i fe  Ser v ic e i s kn own  t o b e pr es e nt .
I n th e e ve nt  th at  a  ra re  or  s en s it iv e  s pe ci e s we r e id en t if ie d  d ur in g  FRC pl an ni n g ac t iv it ie s , ev e ry  e ff o rt 
t o ad ju s t sp e ci fi c r es ea r ch  s it e s ou t  o f an y  a re a  o f co n ce rn  wo ul d b e ma d e.  NABIR wo ul d ha v e th e 
f le xi bi l it y o f ad ju s ti ng  fi el d a ct iv i ti es  t o  n ew lo ca ti o ns  t o  a ll ow fo r t he  p ro t ec ti o n of  p o te nt i al ly 
s en si ti v e ha b it at s.

The  e nt i re  l e ng th  o f  Bea r  Cre ek , f ro m i ts  b e gi nn i ng  wit h in  t h e pr op o se d c on ta mi n at ed  ar ea  t h ro ug h 
t he  b ac k gr ou n d ar ea , i s d es ig na t ed  a n  Aqu at i c Na t ur al  Ar ea .  In  a dd i ti on , muc h o f th e  l an d a dj ac e nt  t o
t he  p ro p os ed  co nt ami na te d  a re a a nd  b a ck gr ou n d ar e a ha s b ee n d es ig na t ed  p a rt  o f t he  Oa k Ri dg e 
Nat io na l  Env i ro nmen t al  Re se ar ch  Pa rk  (NERP) .  A p or ti on  of  t h e pr op o se d c on ta mi n at ed  ar ea  ( t he  Y- 
1 2 ar ea )  a nd  th e en t ir e b ac kg ro u nd  a r ea  i s c on ta i ne d wi t hi n t he  NERP.  Ac ti vi ti e s ne e de d to  su pp o rt 
s it e ch a ra ct e ri za ti o ns , t o ob ta i n re s ea rc h- q ua li t y sa mp l es , a nd  i n si tu  re se ar c h wo u ld  n ot  impa c t or 
i nt er fe r e wi t h th es e  d es i gn at ed  ar ea s .  Any  on go i ng  r es e ar ch  pr oj ec t s in  ar ea s c on si d er ed  p a rt  o f  t he 
Nat io na l  Env i ro nmen t al  Re se ar ch  Ar ea  or  Ref e re nc e  Are a wou ld  be  a vo i de d.

ORNL ma n ag es  mu ch  o f  i ts  la nd  f o r ga me sp ec i es  i n cl ud in g  l an d  wit hi n  t he  pr op os e d co n ta mi na t ed 
a re a an d  b ac k gr ou nd  ar ea .  As  s u ch , p or ti on s  o f t he se  a r ea s a re  u ti l iz ed  du ri ng  hu nt i ng  s ea s on s.
Eff or ts  wo ul d  b e ma d e to  li mi t FRC a c ti vi ti e s du r in g se a so na l  h un ti n g pe r io ds .  In  a d di ti on , s pe c if ic 
FRC f ie l d re s ea rc h a re as  wo ul d n ot  b e  p la ce d  i n a re as  p o pu la r  wit h h un te r s.  As  a re s ul t, n o  i mp a ct s to 
man ag ed  wi ld l if e re s ou rc e s wo ul d  b e a nt ic ip a te d.

4.1.4.2 Aquatic Resources

Muc h of  th e p ro po se d  c on t amin at e d ar e a an d b ac kg r ou nd  a r ea  a r e si tu a te d e it he r wit hi n  t he  r i pa ri a n
z on e of  Be ar  Cr ee k o r ad j ac en t t o it .  Be ar  Cr ee k  h as  b e en  q u an ti ta t iv el y  mon it o re d a nd  h as  be en 
d es ig na t ed  a s  h av in g  a  d e gr ad ed  fi sh  co mmun i ty  e s pe ci al l y in  he ad wa t er  l o ca ti on s .  Mo st  o f t he 
p ro po se d  c on t amin at e d ar e a an d b ac kg r ou nd  a r ea  a r e lo ca t ed  a t  t he  h e ad wa t er s of  Be ar  Cr ee k.
Sev er al  mi nn o w sp ec i es  we re  d et e rmin e d to  b e  t he  pr ed omi na nt  fi sh  s p ec ie s  i n th e se  u p st re am
p or ti on s  o f Bea r Cr e ek  a n d ar e i nd ic a ti ve  o f  a  l o w sp ec i es  d i ve rs it y  ( So u th wo rt h  e t a l. 1 99 2 , Hi n zman 
e t al . 1 99 5) .  Be nt h ic  i n ve rt eb r at e f au na  c o ll ec t io ns  s h ow a  si mi la r  p at t er n wi t h a d iv er se  be nt h ic 
f au na  we ll  e s ta bl is h ed  a t  d owns t re am lo ca ti o ns  ( o ut si de  th e p ro po se d  FRC)  a nd  a  de pa u pe ra te  be nt h ic 
c ommu ni t y wi t hi n th e  p ro p os ed  c o nt ami na te d a re a a nd  b ac k gr ou n d ar ea  ad ja c en t to  Be ar  Cr ee k.

Rec en t r es ea r ch  h as  in di c at ed  a n  i mp r ov emen t  i n s pe ci es  di ve r si ty  wi th in  th e up p er  r e ac he s o f Be a r
Cre ek ; h owev e r, t he  fi sh  po pu la t io n i s st il l  c on s id er ed  impa i re d.  The  Te nn es se e  d ac e , a mi n no w, is 
l is te d b y th e  Ten ne s se e Wil dl if e  Res o ur ce  Ag en cy  as  a  s e ns it i ve  s pe c ie s i n ne ed  of  ma na ge me n t, a n d
i s th e o nl y s en si ti v e sp e ci es  l i ke ly  to  b e e nc ou n te re d i n th e  p ro po s ed  FRC st ud y  a re a .  The  da ce  wa s
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f ou nd  a t  a ll  si te s i nc lu d in g th o se  a t  t he  h e ad wa t er s of  Be ar  Cr ee k.  As d es cr ib e d in  Se ct io n  4 .1 .3.1, t h e
s ma ll  s c al e o f di st u rb an c e re qu i re d t o co nd u ct  FRC re se a rc h wit hi n t he  c o nt amin a te d a re a an d 
b ac kg ro u nd  a r ea , an d  t he  li mi te d  q ua n ti ti es  of  ma te ri al s  t ha t  wou ld  be  i n je ct ed  sh ou l d pr ec l ud e a ny 
p ot en ti a l fo r  i mp ac t . In  ad di ti o n, p e rmea bl e  r ea c ti ve  b a rr ie r s ha ve  be en  co ns tr u ct ed  an d in s ta ll e d by 
DOE Env i ro nme nt al  Ma na ge men t pa r al le l  a nd  a d ja ce n t to  Be ar  Cr ee k in  th e p ro po se d  c on t amin at e d
a re a.  For  s o me  FRC st ud i es  i n t he  v i ci ni ty  of  t h es e ba r ri er s  i t mi g ht  b e  p os si b le  t o  u se  t h e ba r ri er s t o
c on ta in  FRC g ro un dwa te r a dd it iv e s.

Whi le  i t  i s n ot  a nt i ci pa t ed  t ha t  FRC- re la te d  a ct i vi ti es  wo ul d  h av e a ny  i mpa ct  o n  a qu a ti c re s ou rc e s, t he 
s en si ti v e st a tu s of  th e Ten ne ss e e da c e in  Be ar  Cr ee k ma k es  i t  l ik el y  t ha t  a dd it i on al  me as ur e s to 
p ro te ct  th e s pe ci es  mi gh t  b e re q ui re d  i f a s pe ci f ic  r es e ar ch  pl ot  i s  c ho s en  i n p ro xi mit y to  Be ar  Cr ee k.
Any  s uc h  a dd i ti on al  me as u re s wo u ld  b e  d et er min ed  an d do c umen t ed  d ur i ng  t h e pr oj e ct ’s 
e nv ir on men ta l  r ev ie w p ro c es s. Ot he r e va lu at i on  c o ul d in c lu de  co nd uc t in g mon it or i ng  a c ti vi ti e s to 
d et er mi n e th e  p re -e x is ti n g co nd i ti on  of  s pe c if ic  re ac he s  o f Bea r Cr e ek  i n  p ro xi mit y t o se le c te d
r es ea rc h  p lo t s.  Pe r io di c  mon it o ri ng  by  ORNL o f a qu at ic  an d b en th ic  re so u rc es  wi th in  ad ja ce n t
r ea ch es  mi gh t  b e co n du ct e d to  d e te rmi ne  i f FRC a c ti vi ti e s wo u ld  r es u lt  i n  i mp ac t  t o t he  Ten n es se e 
d ac e or  it s f or ag e b as e.

4.1.5 Archaeological, Cultural, and Historic Resources

Acc or di n g to  th e Te n ne ss e e St at e  His t or ic  Pr es er v at io n Off ic e r, n o c ul tu r al  r es o ur ce s  h av e b ee n
i de nt if i ed  wi th in  t h e pr o po se d c on ta min at ed  ar ea  an d ba c kg ro u nd  a re a  ( Ap p en di x E).  Sev er al  hi st o ri c
s it es  e x is t i n pr ox i mi ty  to  t he  pr op o se d FRC b ut  no ne  a r e lo c at ed  wi th in  it s bo u nd ar i es .  Be ca us e  t he 
s ca le  o f  p ot e nt ia l d is tu r ba nc e wou ld  be  s ma l l (l e ss  t ha n  o ne  ac re ) a nd  r e se ar ch  wo ul d  t ak e p la ce  in 
p re vi ou s ly  d i st ur be d  a re a s, i t i s un l ik el y t ha t p re vi ou s ly  u n kn own h is to r ic  r es o ur ce s  wou ld  be 
d is co ve r ed  d u ri ng  a c ti vi t ie s ne e de d t o su pp o rt  s i te  c ha r ac te r iz at io n s, t o  o bt ai n  r es e ar ch -q u al it y 
s ampl es , o r i n si tu  re se ar c h.  I f in  t h e co u rs e of  co nd u ct in g FRC a c ti vi ti e s, a r ch ae ol o gi ca l , cu lt u ra l, or 
p re hi st o ri c r es ou rc e s we r e di sc o ve re d , the state historic preservation office would be notified and
measures would be initiated to eliminate impact.

4.1.6 Land Use, Recreation, and Aesthetic Resources

The  p ro p os ed  co nt ami na te d  a re a a nd  b a ck gr ou n d ar e a li e e nt ir e ly  wit h in  t h e Be ar  Cr ee k  Val le y  a t
ORNL.  Lan d u se s wi t hi n t he  BCV in cl u de  d ev e lo pe d  a re as  su ch  as  t ho s e ne a r th e Y-1 2 p la nt , t he  S- 3
Pon ds  Si te , was te  c o nt ro l  a re as  th at  ar e op e n an d  h ig hl y  v is i bl e, a n d cl o se d fo r es te d  a re as  th at  ar e pa r t
o f th e Y-1 2 r es er va t io n.  Whi le  th er e  may  b e  h un t in g ac t iv it i es  i n t he se  ar ea s s ev er a l ti me s  d ur i ng  t he 
y ea r, a c ce ss  is  r es t ri ct e d.

New f ac i li ti e s th at  wo ul d  b e ne e de d i nc lu de  two f ie ld  o f fi ce / la bo ra t or y t ra il er s —o ne  to  b e l oc at e d at 
t he  c on t amin a te d ar e a an d  o ne  a t  t he  ba ck gr o un d a re a.  The  o n ly  i nt r us io n  e xp ec t ed  t o  i mp ac t  e xi s ti ng 
l an d us e s wo u ld  b e t he  p l ac emen t  o f t he  t ra i le rs  to  s up p or t a ct iv it i es  n e ar  t he  lo ca t io n of  di sc r et e
r es ea rc h  a re a s wi th i n th e  FRC.  In  a l l ca se s , th e  t ra il e r wo u ld  b e p ar t o f an  a l re ad y  d ev el o pe d a re a an d 
wou ld  b e  c omp at ib le  wi th  th e immed ia t e su rr o un di n gs .  I n  t he  ba ck gr o un d a re a, s o me  c l ea ri ng  wo ul d 
n ee d to  be  d o ne  t o p la ce  a tr ai l er  i n  p ro xi mit y t o th e r es ea r ch  a re a s.  Howev er , e ve r y ef fo r t wo u ld  b e
mad e to  lo ca t e th e t ra il e r in  a n  a re a  t ha t h as  b e en  p re v io us l y di st u rb ed  (e .g ., po we r li ne  r i gh t o f wa y o r
p as t ar e a of  re se ar c h) .  Ac ti vi t ie s u nd er ta k en  t o  s up po r t si t e ch ar a ct er i za ti on s , ob t ai n re s ea rc h -q ua li t y
s ampl es , a nd  co nd uc t  i n si tu  re se ar c h mi g ht  r es u lt  i n  s ho rt - te rm impa ct s  t o v is ua l a es th e ti c re s ou rc e s,
e sp ec ia l ly  d u ri ng  t h e si t e ch ar a ct er i za ti on  ph as e  o f re s ea rc h .  Dri l l ri g s, a n i nc re a se  i n s it e p er so nn e l,
a nd  s up p or t v eh ic le s  mig h t be  n e ed ed .
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Rec re at i on al  us es  i n  t he  ar ea  s u rr ou n di ng  t h e ORR i nc lu d e fi s hi ng , b oa ti n g, h un t in g, hi ki ng , a nd 
c ampi ng .  Ac c es s to  th e ORR i s c on tr o ll ed , a nd  r e cr ea ti o na l u se s wi t hi n ORR a re  li mi t ed  t o c on tr o ll ed 
h un ts  d u ri ng  ce rt ai n  s ea s on s.  Wit hi n  t he  p r op os e d co nt a mi na t ed  a re a  a nd  ba ck gr o un d a re a, d e er  a n d
t ur ke y h un ts  ar e he l d an n ua ll y e xc ep t  i n ar e as  i mme di at e ly  a d ja ce nt  to  t h e Y- 12  pl an t  a nd  i t s di s po sa l
a re as  i n  Bea r  Cre ek  Va ll e y.  Be c au se  th es e s ea so n al  a ct i vi ti e s ar e s ch ed u le d we l l in  ad va nc e , FRC
man ag eme nt  wo ul d pl a n to  mi ni mi z e ac t iv it ie s  d ur i ng  h un t in g s ea so ns  to  a v oi d th e  p ot e nt ia l f or 
i mp ac t.

Vis ua l/ a es th e ti c re s ou rc e s ra ng e  f ro m r el at i ve ly  cl os ed  fo re s ts   to  de ve l op ed  a r ea s t ha t in c lu de  wa st e
c on tr ol  ar ea s  a nd  s t or ag e  y ar ds  fo r s cr ap  me ta l a nd  o th e r ma t er ia ls .  Th e  o nl y v is ua l  i nt ru s io ns 
a nt ic ip a te d a s a re s ul t o f impl e me nt a ti on  o f  FRC re se ar c h wo u ld  b e t he  p l ac emen t  o f t wo  s up p or t
t ra il er s  a nd  th e te mpo ra r y pl ac e me nt  of  d ri l li ng  ri gs  a n d ot h er  e qu i pmen t  n ea r s pe ci f ic  r es e ar ch  si te s
i n th e p ro po s ed  c on t amin a te d ar e a an d  b ac kg r ou nd  ar ea .  Ef fo r ts  wou l d be  ma de  t o  l oc a te  t ra i le rs  an d
e qu ip me n t in  ar ea s p re vi o us ly  d i st ur b ed  t o l imit  th e po t en ti a l fo r v is ua l  i nt ru s io n.  No imp ac ts  ar e
e xp ec te d  f ro m FRC a c ti vi t ie s.

4.1.7 Socioeconomic Impacts

As st at e d in  Se ct io n  3 .1 .7, t he  la bo r  f or ce  in  t h e fo ur  co un t y ar ea  in  1 9 98  was  28 0,1 90 .  Th e wo r k
f or ce  f o r th e  p ro po s ed  FRC is  a n ti ci p at ed  t o  b e s ma ll : p os si b ly  a  s t af f o f up  t o  s ix  in di vi d ua ls , s ome o f
who m wo u ld  b e  p ar t- t ime e mp lo ye e s of  th e FRC.  Re se ar ch e rs  f r om ORNL, ot h er  n at i on al 
l ab or at o ri es , u ni ve r si ti e s, a nd  ot he r  r es ea r ch  i n st it ut i on s wou ld  v i si t t he  p ro p os ed  FRC to  co nd u ct 
e xp er ime nt s a nd  c ol l ec t s ampl es .  Th e  n umbe r s of  vi si to r s at  an y on e  t ime  wou ld  be  s mal l, b u t co u ld 
b e as  ma ny  a s  2 4 on  oc ca s io n.  Vis it in g  s ta f f an d s ci en t is ts  wo ul d c on tr ib u te  i n  a  b en e fi ci a l ma nn e r to 
t he  l oc a l ec o no my  b y  staying in local hotels and using local services.  There would be no negative
impact to the socioeconomics of the Oak Ridge area as a result of FRC activities.

4.1.8 Human Health

As de sc r ib ed  in  App e nd ix  C, ORNL wou l d de ve l op  a n  o ve ra l l Ma n ag emen t  Pla n  f or  t h e FRC t ha t
wou ld  e x pl ai n  t he  g o al s a nd  o bj e ct iv e s of  t h e FRC, ro le s  a nd  re sp on s ib il i ti es  o f   FRC s ta ff ,
p ro ce du r es  f o r in ve s ti ga t or s to  fo ll o w, a nd  pr oc e du re s f or  s t or ag e o f ma t er ia l a nd  wa st e di s po sa l .  To
a dd re ss  po te n ti al  ES&H i s su es  a s so ci a te d wi t h hu man  h ea l th  a n d en vi r on me n ta l pr o te ct i on , ORNL
wou ld  a l so  d e ve lo p t he  f o ll owin g  p la n s: 

•  an action-specific health and safety plan detailing potential pathways of exposure and best
management practices to reduce those hazards;

•  a characterization and waste control plan;

•  a contingency plan to address offsite migration of any nutrients or other chemicals used in
conjunction with NABIR research activities; and

•  a site closure plan.

Alt ho ug h  i mp o rt an t f or  o p er at in g  t he  pr op os e d FRC, th is  EA s e ek s to  ev al u at e po t en ti a l impa c ts  t o 
h uman  h e al th  an d th e  e nv i ro nmen t  p ri o r to  s e le ct i ng  t he  FRC.  For  p u rp os e s of  t h is  e v al ua ti o n, h e al th 
a nd  s af e ty  i s su es  t o  b e e va lu at e d in c lu de :
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•  exposure to contaminated soils and groundwater,

•  occupational hazards associated with a drilling/construction site, and

•  hazards associated with accidental releases of stored liquid chemicals or materials.

4.1.8.1 Exposure to Contaminated Soils and Groundwater

The re  a r e two  p ri ma r y hu man  h ea l th  i s su es  a s so ci a te d wi t h ex p os ur e t o co n ta mi na t ed  s o il s an d 
g ro un dwa te r f ro m th e  c on t amin at e d ar e a at  ORNL.  Th e fi r st  i s su e is  po te n ti al  r a di at i on  e xp o su re 
f ro m gr o un dwa te r an d  s oi l s/ se di men ts  wi th  r a di oa c ti ve  c o nt ami na nt s.  The  se co nd  is su e  i s po t en ti a l
c he mi ca l  t ox i ci ty  o f  t he  co nt ami na nt s  t ha t may  b e  i n gr o un dwa te r an d  s oi l s/ se di men ts  fr om t h e
c on ta mi n at ed  ar ea .

Bec au se  of  t h e pr op o se d n at ur e o f op e ra ti on , p ot e nt ia l e xp os u re s co u ld  o c cu r du r in g d ri ll in g  a nd 
s ampl in g  o pe r at io ns  in  t h e co nt a mi na t ed  a re a  a nd / or  i n t he  p r oc es si n g an d  a na ly s is  o f  s ampl e s
o bt ai ne d  f ro m t he  c o nt ami na te d a re a.  Suc h e xp os u re s co u ld  b e  t o FRC s ta f f or  t o  s ci e nt is ts . To
mit ig at e  t he s e po te n ti al  ex po su r es , a  c ombi n at io n  o f pe r so na l  p ro te c ti ve  eq ui pme nt , p er so nn e l
t ra in in g , ph y si ca l d es ig n  f ea tu r es , a nd  o th e r co n tr ol s ( e.g., l imit i ng  e x po su re  ti me s ) wo ul d  b e r eq ui re d 
t o en su r e th a t wo rk e r an d  v is it o r pr o te ct io n  wou l d be  ma in ta i ne d fo r  a ll  pr op os e d FRC-r el at e d
a ct iv it i es .  In  a dd i ti on , OSHA r eg ul a ti on s t ha t p er ta in  to  c o ns tr uc t io n a nd  wel l  i ns t al la ti o n wo u ld  b e
a dh er ed  to  i n  a ll  s i tu at i on s.

For  t he  ma jo r it y of  sc ie n ti st s, po te n ti al  e x po su r es  wou l d be  fr om s a mp le s  o bt ai n ed  f r om t he 
c on ta mi n at ed  ar ea  a n d wo u ld  o cc u r wh i le  t he y  p er f or me d s ampl e  p ro ce s si ng  or  a na l ys es .  Fo r
s ci en ti s ts  a n d FRC s ta ff , who  wo ul d b e in vo l ve d wit h dr i ll in g  a nd  s a mp li n g op er a ti on s , po te n ti al 
e xp os ur e s wo u ld  b e f ro m a cc id en t s as s oc ia te d  wit h  d ri ll i ng  a n d sa mp l in g o pe ra ti o ns  i n  t he 
c on ta mi n at ed  ar ea .

Tit le  1 0 , CFR, Par t 8 35 , “ Oc cu pa t io na l  Rad ia t io n Pro te ct i on ,”  es ta bl i sh es  ra di at i on  p r ot ec ti o n
s ta nd ar d s, l i mi ts , a nd  p r og ra m r eq ui r emen ts  fo r p ro te ct i ng  wo rk er s a nd  t h e ge ne r al  p u bl ic  f r om
i on iz in g  r ad i at io n r es ul t in g fr o m th e  c on du c t of  DOE ac t iv it i es .  Fo r wo r ke rs , 1 0 CFR 83 5 re q ui re s  a 
5 -r em p e r ye a r do se  li mi t .  For  th e g en er al  pu bl i c, 1 0 CFR 8 3 5 re qu i re s a  1 00  mi ll ir e m (mre m) pe r 
y ea r do s e li mit .  I n  a dd i ti on , i t re q ui re s t ha t mea su re s  b e t ak en  t o  mai n ta in  r a di at i on  e xp o su re  as  l ow
a s re as o na bl y  a ch ie v ab le .  Th e 5 -r em do se  l i mi t wou ld  b e  a pp l ic ab le  to  FRC st af f  a nd  th os e i nv ol v ed 
i n dr il l in g a nd  s amp li ng  op er at i on s i n th e c on ta min at ed  ar ea .  Th e 1 00  mr em d os e  l imi t wo ul d  b e
a pp li ca b le  t o  s ci en t is ts  wh o pr o ce ss  or  a na l yz e b ot h so i l/ se d imen t a nd  g r ou nd wa t er  s a mp le s f ro m t he 
c on ta mi n at ed  ar ea .

For  p ur p os es  of  t hi s  EA, th e ma x imum al lo wa b le  e x po su re  to  FRC st af f  was  as su me d  t o b e 10 0 mre m
p er  y ea r .  I n  a dd it i on , b ec au se  po te n ti al  e x po su r es  mos t  l ik e ly  wou l d be  du ri ng  dr il l in g an d  s amp li ng 
o pe ra ti o ns , t he  f ol l owin g  a na ly s is  o f  p ot en t ia l d os es  wa s as s umed  t o  b e f or  h yp o th et i ca l wo r ke rs 
i nv ol ve d  i n d ri ll in g  a nd  sa mp li n g op e ra ti on s .

Dos es  t o  wor k er s we r e bo u nd ed  b y  e va l ua ti ng  a “b o un di ng  an al y si s”  s c en ar i o, i n t he  a b se nc e o f an y 
e xi st in g  d at a  o n wo r ke r d os es  f o r th i s ki nd  of  wo rk  i n t he  f i el d.  Wor ke r s we re  as su med  t o s pi ll  smal l
a mo un ts  of  s o il /s ed i me nt  (1  g ra m o f c on ta mi n at ed  so il /s e di me n t fi ve  ti me s  p er  y e ar  f o r a to t al  o f  5 
g ra ms ) o r gr o un dwat e r (1  mi ll il i te r o f co nt a mi na t ed  g ro u nd wa t er  f iv e  t ime s pe r y ea r f or  a  t o ta l o f 5
mil li li t er s)  on  t he mse lv e s du ri n g th e  c ou rs e  o f s ampl e e xt ra c ti on  a n d pr o ce ss in g .  To  max imi ze  t h e
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p ot en ti a l do s e, i t was  f u rt he r a ss ume d th at  th e wor ke rs  di d n ot  was h  o ff  th e co n ta mi n at io n, bu t
a ct ua ll y  i ng e st ed  i t .

Rad io nu c li de  in ge st i on  wa s ca lc u la te d  f ro m t he  a v er ag e mea su r ed  a ct i vi ty  va lu es  fo r U-2 33 , U-2 35 ,
U-2 38 , Pu- 23 8  a nd  Pu -2 39  in  s oi l  a nd  gr ou nd wat er  (s ee  Ta bl e 4 -1 ).  The  me as ur ed  da ta  in  Tab l e 4.1 
wer e ob t ai ne d  f ro m t he  Re me di al  In ve s ti ga ti o n re p or t fo r  Bea r  Cre ek  Va ll e y (DOE 19 97 a ).  To t al s
wer e ba s ed  o n  a  y ea r ly  c o ns umpt i on  o f  5  g ra ms of  so il /s e di me n t an d 5  mil l il it er s  o f g ro un dwa te r.
Do se  f ac t or s f or  t he  Co mmi tt ed  Ef fe ct i ve  Dos e  Equ i va le nt  we re  ta ke n f ro m t he  EPA re po r t, "Li mit in g 
Val ue s o f Ra d io nu cl i de  I n ta ke  a n d Ai r  Con ce n tr at i on  a nd  Do se  Co nv er s io n Fac to rs  fo r I nh al at i on ,
Sub me rs i on  a n d In ge s ti on , Fed er a l Gu i da nc e Rep or t  No. 1 1 " (EPA- 52 01 / 1- 88 - 02 0) , p ub li s he d in 
Sep te mb e r 19 8 8.

For  t he  so il / se di me n t in g es ti on  pa th way , th e  t ot a l do se  (f or  al l ra d io nu c li de s)  ca me  to  l es s  t ha n  0 .0 1
mre m/ ye a r, wh ic h is  10 ,0 0 0 ti me s  l es s  t ha n t he  l i mi t of  10 0 mre m/ ye a r al l owed  f o r me mbe rs  o f  t he 
p ub li c u nd er  10  CFR 83 5, Se ct io n  2 08 .  Th e g ro un dwa te r i ng es ti o n pa t hway  i s  t hr e es  t ime s sma ll er ,
wit h a t ot al  do se  o f  a pp r ox imat e ly  0 .00 3 mr e m/ ye a r.

To es ti mat e t he  t ot a l po t en ti al  ri sk  to  wor k er s f ro m th i s “b o un di ng  an al y si s”  e x po su r e sc en a ri o, it  was 
f ur th er  as su med  t ha t  t he  wo rk er s  wer e  e xp os e d du r in g th e  e nt i re  l if e  o f t he  p ro j ec t, wh ic h i s te n  y ea rs .
The  c omb in ed  an nu al  do se  fr om b o th  t h e so il  an d g ro un dwa te r i ng es ti o n pa t hway s was  1.26 E- 0 2
mre m pe r  y ea r  ( 9 .4 7E-0 3  + 3 .09 E- 03 ) .  Ov er  t he  te n- y ea r li f et ime  o f th e  p ro j ec t, t h e to t al  d os e  was  te n
t imes  t h at  a mou nt , o r 1.2 6E-0 1 mre m.  The  l i fe ti me fa ta l  c an c er  r is k  i s c al cu la t ed  b y  mul ti p ly in g  t hi s
t en -y ea r  d os e  b y th e  d os e -t o- ri s k co n ve rs io n  f ac t or  o f 4 E- 04  de at hs  pe r p er so n- r em ( NRC 1 99 1 ).
Thi s ca l cu la t io n yi e ld s a  l if et i me  r i sk  o f 6 .2 8E- 08 , or  ro ug h ly  s ix  in  1 0 0 mi ll i on .

Table 4-1  Human Health Exposure Rates

Soil Ingestion
(5 g/y)

Groundwater Ingestion
(5 ml/y)

Radionuclide mrem/
pCi

pCi/g
(avg)

Total pCi mrem/y pCi/l
(avg)

Total
pCi

mrem/y

U-233 2.89E-04 2.1 10.5 3.03E-03 660 3.3 9.54E-04

U-235 2.66E-04 0.12 0.6 1.60E-04 68.8 0.344 9.15E-05

U-238 2.55E-04 4.6 23 5.87E-03 1601 8.005 2.04E-03

Pu-238 3.20E-03 0.02 0.1 3.20E-04 0 0 0.00E+00

Pu-239 3.54E-03 0.005 0.025 8.85E-05 0 0 0.00E+00

TOTAL: 9.47E-03 TOTAL: 3.09E-03
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Alt ho ug h  r ad i oa ct iv e  e xp o su re  wo ul d n ot  b e a  p ro b le m, t h e po t en ti al  ch emi ca l to x ic it y  o f th e 
c on ta mi n an ts  in  t he  so il s /s ed ime nt s a nd  g ro u nd wa t er  f ro m t he  pr op os e d co n ta mi na t ed  a r ea  a ls o  n ee d s
t o be  c o ns id e re d. Be ca us e  t he  p r op os e d co nt a mi na t ed  a re a  wou l d be  wi th in  a CERCLA si t e,
c on ta mi n an t c on ce nt r at io n s ar e e va lu a te d ac c or di n g to  CERCLA st an da r ds .  Ba se d o n th e  r ec en t 
Remed ia l  I nv e st ig at i on  ( RI)  o f Bea r Cre ek  Va ll ey , t he  c o nc en t ra ti on s  o f a  v ar ie t y of  ra di oa c ti ve  an d
o rg an ic  co nt a mi na nt s  a nd  ot he r g ro un d wa te r c on st i tu en ts  wi th i n th e c on ta min at ed  ar ea  ar e of 
r eg ul at o ry  c o nc er n ( DOE 1 99 7a ).  Exa mpl es  i n cl ud e  l ea d, st ro n ti um, u ra ni u m, n it r at e, ac et on e , an d 
t ri ch lo r oe th y le ne .

Not  a ll  of  t h es e co n ta mi n an ts  o f  c on c er n ar e  p re s en t in  al l e xi st in g  wel l s wi th i n th e  c on ta min at e d ar ea .
Howev er , t he y  a re  f o un d o ft en  e n ou gh  to  war r an t c au ti on  an d p ro te ct i on  f r om e xp o su re .  Fo r
e xa mp le , l ea d  h as  b e en  d e te ct ed  in  6 1  o ut  o f  8 2 wel ls  wi th in  th e Be a r Cr e ek  Val l ey , a nd 
t ri ch lo r oe th y le ne  ( TCE) h as  b ee n  d et e ct ed  i n  5 7 o ut  o f 8 3 we l ls  wit h in  t h e Be ar  Cr ee k  Val le y  ( DOE
1 99 7a ).  Als o , al th o ug h t he se  we ll s a re  i n Bea r Cre ek  Va ll ey , t he y a re  n o t ne ce s sa ri l y wi th i n th e 
p ro po se d  c on t amin at e d ar e a.  Fi n al ly , t he  c o nc en t ra ti on  of  t h es e co n ta mi n an ts  v a ri es  fr om o n e we l l to 
a no th er .  Fo r  l ea d, th e max imum co nc e nt ra ti o n de t ec te d was  0 .23  mg/ L, bu t  t he  me an  o f  t he  me di an s 
c on ce nt r at io n  was  0 .00 46  mg /L.  Fo r TCE, th e  max i mu m co n ce nt r at io n d et ec t ed  was  46 0 mg/ L, b u t
t he  mea n  o f t he  med i an s c on ce nt r at io n  was  2 1 .9  mg /L.  Th e sp e ci fi c c on ta min an ts  of  c o nc er n a re 
i de nt if i ed  i n  t he  RI  r ep o rt .

Mos t of  th e c on ta mi n an ts  of  c on c er n wou ld  h a ve  a n  i mp ac t  o n h uman  h e al th  on ly  i f  i ng e st ed  ( i .e ., by 
d ri nk in g  c on t amin at e d gr o un dwat e r or  by  s wa l lo wi n g co nt a mi na t ed  s oi l s/ se d imen ts ) .  A fe w
c on ta mi n an ts  co ul d h av e a n impa c t if  th ey  c o nt ac t  s ki n.  To g ua rd  a g ai ns t  s ki n c on ta c t, p er s on al 
p ro te ct i ve  e q ui pmen t  wou l d be  e mpl oy e d.  Be c au se  gr ou nd wat er  fr om t h e co n ta mi na t ed  a r ea  wou l d
n ot  b e u se d f or  d ri n ki ng  wa te r, an d b ec au se  sc ie n ti st s wou ld  no t co n si de r  d ri nk i ng  a n y gr ou n dwat e r
c ol le ct e d ei t he r fr o m th e  b ac kg r ou nd  or  c on t amin a te d ar e a, t h er e sh o ul d n ot  b e a ny  p o te nt ia l  f or 
h uman  e x po su r e.  In g es ti o n of  c o nt ami na te d s oi ls / se di me n ts  l i ke wi se  wo ul d  n ot  b e  c on s id er ed  by 
s ci en ti s ts  a n d th er e fo re  wo ul d n ot  r e su lt  i n  h uma n ex po s ur e.

Bas ed  o n  t he  in fo rma ti on  pu bl is h ed  i n  t he  RI , kn o wl ed ge  of  t h e co nt a mi na t ed  a re a  a nd  ex pe ri e nc ed 
d ri ll in g  a nd  fi el d o pe ra t io ns  s t af f wou ld  b e  e ss e nt ia l f or  g u id in g t he  d r il li ng  an d s ampl in g  a ct i vi ti es  in 
t he  c on t amin a te d ar e a.  I n ad di t io n, th e st a ff  o f  t he  p r op os e d FRC wou ld  ad vi se  sc ie n ti st s o n tr a in in g
a nd  p er s on al  pr ot ec t iv e e qu ip me n t an d  p ro vi d e ov e rs ig ht  of  o p er at io n s to  en su re  th at  wo rk er  an d
v is it or  pr ot e ct io n wou ld  be  mai n ta in e d.

4.1.8.2 Site Specific Hazards and Accidents

Reasonably foreseeable accidents associated with the proposed FRC could involve: construction
accidents associated with well-drilling and sampling; striking a subsurface structure during drilling;
spilling a tank of stored liquid chemical, such as glucose or acetate; and leaks of contaminated
purgewater from fittings and valves.

Very few accidents associated with well-drilling/sampling or striking a subsurface structure have
occurred on the ORR.  According to Oak Ridge National Laboratory
(http://www.tis/eh/doe_gov/web/oeaf/orps/orps.html) only two accidents have occurred during the
course of remedial investigations in the Bear Creek Valley.  Both accidents involved the use of a
drill rig and failure by the operators to follow operating procedures.

For accidents involving injuries to workers (e.g., during drilling operations at the background or
contaminated areas), emergency services at Y-12 would be contacted to provide treatment and
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transport to the plant medical facility or a hospital, as needed.  For accidents at ORNL facilities,
assistance from the ORNL Laboratory shift superintendent would be obtained.

Although spills of chemicals used at the background or contaminated area would be possible, the
quantities of materials stored or transported onsite would be small (i.e., a few gallons of
concentrated material or at most 55 to several hundred gallons of a one percent solution).  For
experiments where long-term injections of nutrients, tracers or other materials would take place, the
rate of injection is likely to be less than ten gallons per day.  Therefore, 200 to 300 gallons of
diluted material would last at least two weeks.

A direct spill to Bear Creek could cause a temporary localized decrease in oxygen due to increased
microbial activity; however, the spill would be rapidly diluted, even during low-flow periods.
Quantities that might be spilled would be small (less than 200 gallons) and dilute (equal to or less
than one percent).

As identified in Section 4.1.3, there would be no impacts to groundwater or surface water as a result
of injection of the materials.

In the event of a spill of a contaminated sample or chemical reagent at the contaminated area or
background area, the research team would immediately contact the Y-12 Plant shift superintendent
who would mobilize an emergency management team responsible for spill containment and
cleanup.  Accidents involving injuries to workers (e.g., during drilling operations) would involve
contacting emergency services at Y-12 to provide treatment and transport to the plant medical
facility or a hospital, as needed.  Similarly, any laboratory spills or accidents at ORNL facilities
would involve obtaining assistance from the ORNL Laboratory shift superintendent.  In addition, a
Health and Safety Plan would be developed for the FRC that would identify all appropriate
requirements, such as training, monitoring, spill prevention and control measures, and emergency
response procedures.

Overall, a spill directly into Bear Creek or to the ground would be expected to have little to no
impact on environmental quality or human health.

Noise

Bac kg ro u nd  d a ta  o n n oi se  le ve ls  at  t h e pr op o se d c on ta mi n at ed  ar ea  a n d ba c kg ro un d  a re a  a re  n o t
a va il ab l e.  Muc h of  th e p ro po se d  c on t amin at e d ar e a an d p ar ts  of  t he  ba ck g ro un d a re a a re  a dj a ce nt  to 
Bea r Cr e ek  Ro ad , wh i ch  h a s co ns i de ra b le  e mp l oy ee  tr af fi c  d ur i ng  s hi f t ch a ng es  a t  t he  pl an t a nd 
i nt er mi t te nt  tr af fi c  d ur i ng  mos t  o f t he  wor k da y.  The  we st er n  b ou nd a ry  o f  t he  b a ck gr o un d ar e a wo u ld 
b e ad ja c en t t o St at e  Rou t e 95 , whi ch  ha d ex i st in g  p ea k t ra ve l  v ol ume s of  97 0 ve h ic le s  p er  h o ur  i n 
1 99 7 (Ta bl e 3 .7 -2  i n  DOE 19 97 b) .  No i se  l ev e ls  2 0 0 fe et  (6 0 m) fr om ma in  th or ou g hf ar e s su ch  as 
Sta te  Ro ut e 9 5 ha ve  be en  es ti ma t ed  f r om t ra f fi c c ou nt s d ur in g  r us h h ou r t o be  b e twee n  5 5 an d  6 0
d B/ A.  Noi se  le ve ls  at  r e la ti ve l y is o la te d s it es  wi th in  th e p la nt  a r ea  ma y be  l o we r t ha n 55  dB/A (DOE
1 99 7b ).

Act iv it i es  t o  b e un d er ta k en  a t t he  p r op os ed  co nt a mi na te d  a re a  a nd  b a ck gr o un d ar e a ar e  l is te d  i n
Sec ti on  2.2.3 .  Noi s e as s oc ia te d  wit h  d ri ll i ng  wo ul d be  te mp o ra ry  a n d wo u ld  p ot e nt ia l ly  d is t ur b
wil dl if e  o r o th er  s e ns it i ve  r ec e pt or s  f or  o n ly  s h or t pe r io ds  du ri ng  da yl i gh t ho u rs .  Dr il li n g op e ra to rs 
wou ld  b e  r eq u ir ed  t o  mee t  a ll  OSHA r e qu ir eme nt s.

Rep re se n ta ti v e ac ti v it ie s  a nd  a v er ag e  n oi se  le ve l s ar e p re se n te d be l ow:
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•  The average noise level of a compressor at a point 1 foot (0.3 m) distant is 88-90 decibels
(dB/A).

•  The average noise level of well sampling is 75-78 dB/A for the sampler.

•  The average noise level of a generator at a point 1 foot (0.3 m) distant is 93-95 dB/A.

•  The average noise level of well drilling at a point 49 feet (15 m) distant is 89-111 dB/A.

Noi se  l e ve ls  wo ul d n ot  e x ce ed  n o is es  he ar d d ur in g  r ou ti n e da i ly  a ct i vi ti e s. Dec i be l l ev el s a re  b e lo w
t ha t co n si de r ed  t o b e ha r mf ul  ( s ee  Fi gu re  3 - 6) .  No is e f ro m FRC a ct i vi ti e s wo ul d  b e t empo ra r y an d 
l ik el y t o di s tu rb  wi ld li f e or  o t he r s en si ti v e re c ep to rs  fo r o nl y sh o rt  p e ri od s d ur in g  d ay li g ht  h o ur s.
Exp ec te d  h ou r s of  o p er at i on  wou l d be  fr om 8 : 00  a .m. t o 6 :0 0 p .m.

4.1.9 Waste Control

Was te s g en er a te d as  a re s ul t of  NABI R a ct iv i ti es  ar e es t imat e d to  b e  u p t o 12 ,0 0 0 ga l lo ns  ( a bo ut 
4 6,00 0 L) of  gr ou nd wat er  an d 20  cu bi c  f ee t ( 0.56  cu bi c met er s ) of  s o il  p e r ye ar .  Si mil ar  v o lu me s 
wou ld  b e  g en e ra te d a t th e  u nc on t amin a te d si t e bu t  wou ld  be  d i sc ha rg e d to  th e gr o un d. All  was t es 
wou ld  b e  e va l ua te d a nd  ma na ge d i n co mpl ia nc e  wit h  t he  a p pr op r ia te  r e qu ir e me nt s.  The  re gu la t or y
s ta nd ar d s wo u ld  b e met  t h ro ug h u se  o f  a pp ro p ri at e  was te  pa ck a gi ng  a n d la b el in g;  pl ac e me nt  i n 
d es ig na t ed  wa st e st o ra ge  ar ea s, an d r ou ti ne  in sp e ct io ns  an d mai nt en a nc e.  Bes t ma n ag eme nt  p ra c ti ce s 
wou ld  b e  i ns t it ut ed  wh er e ve r ap p li ca b le .  Th e ma j or it y o f no n -h az ar d ou s s ol id  wa st e mat er ia l 
g en er at e d du r in g dr i ll in g  wou ld  be  i n  t he  f o rm o f  s ub su r fa ce  dr il l c ut ti n gs  ( so i l ma t er ia ls ) .  Th is  s oi l 
mat er ia l  a nd  be nt on i te  c l ay  wou l d be  us ed  t o  b ac k fi ll  t h e te s t ho le s  a t t he  c omp le ti o n of  f i el d wor k.  I f
t he re  i s  a ny  so il  ma te ri a l re ma i ni ng  af te r b ac kf i ll in g, it  wo ul d be  di st r ib ut ed  ar ou n d ea ch  te st  pl ot .

Con ta mi n at ed  wa st es  (i .e ., ra di o ac ti v e, c he mic al , a nd  mi xe d was te s)  wo ul d  b e ha n dl ed  un de r e xi st i ng 
p ro ce du r es  f o r de al i ng  wi th  s uc h  was t es  a t Y-1 2 a nd  ORNL, as  ap pr op r ia te  (s ee  Se ct io n  9 .0 ,
App li ca b le  En vi ro nme nt al  Re gu la t io ns , Per mi t s an d  DOE Or de rs ) .  Pur g e wa t er  f ro m d ri l li ng 
o pe ra ti o ns  i n  t he  c o nt ami na te d a re a l ik el y wou ld  fi ll  s e ve ra l  5 5- ga l lo n d ru ms .  Ot he r  t ha n p umpi n g
t es ts , whi ch  co ul d g en er a te  u p t o 12 ,00 0 ga l lo ns  of  was t ewat e r th at  wo ul d  b e co l le ct e d in  2 0 ,0 00 - 
g al lo n t an ke r  t ru ck s , gr o un dwat e r ex t ra ct ed  du e t o re se a rc h a ct iv it i es  wo ul d be  co ll e ct ed  i n  5 5- g al lo n
d ru ms .  All  c on t amin a te d gr o un dwa te r wo u ld  b e  t ra ns p or te d  t o th e  Y-1 2  Wes t End  Tr ea tmen t 
Fac il it y .  Co nt amin a te d s ed imen t s an d  s oi ls  wo ul d  b e tr a ns fe r re d to  Be ch t el  J ac o bs  Co rp or at i on , t he 
ORR was t e co n tr ol  c o nt ra c to r, f o r di s po sa l.  All  wa st es  ge ne r at ed  f r om n o rmal  e v er yd a y ac ti v it ie s  b y
wor ke rs , i nc l ud in g b io lo g ic al  wa st es , g ar ba g e, a n d si mi l ar  ma te ri al s , wo u ld  b e k ep t i n co nt a in me n t
a nd  e xp o rt ed  fr om t h e wo r k si te s  t o p ro pe r d is po s al  f ac i li ti e s, t o p re cl u de  l ea v in g a ny  was t es  b e hi nd 
d ur in g a nd  a t  t he  t e rmin a ti on  o f  t hi s  a ct iv i ty .

Tra il er s  f or  th e FRC wou l d be  e q ui pp e d wi th  po rt a bl e ch e mi ca l  t oi le t s, wh ic h wo u ld  b e  s er vi c ed 
p er io di c al ly .  Th e Y-1 2 Env ir on men ta l  Man ag e me nt  Di vi si o n wo u ld  b e a sk ed  to  h el p  h an d le  f ie l d
i nv es ti g at io n -d er iv e d wa s te s ge n er at e d at  t h e co n ta mi na t ed  a n d ba ck g ro un d  a re as .  ORNL la bo r at or y 
was te s wou ld  be  h an d le d a s pa rt  of  t h e on go i ng  wa st e co n tr ol  pr og ra m a t ORNL.

4.1.10 Transportation

FRC s ta f f an d  r es ea r ch er s  wou ld  be  r e qu ir ed  to  t r av el  r o ad s b et we en  th e c on ta mi n at ed  ar ea ,
b ac kg ro u nd  a r ea  a nd  an ci l la ry  f a ci li t ie s lo c at ed  wi th in  ORNL.  Pu bl i c ro a ds  t ha t  wou l d be  t r av el e d
i nc lu de  Be ar  Cr ee k Roa d, St at e Hig hwa y 95 , a nd  Be th el  Va ll ey  Ro ad .  Th es e  r oa ds  ar e o pe n- ac c es s
p ub li c r oa ds .  So me  us e o f li mi t ed  a c ce ss  r o ad s o n th e ORR wo ul d oc c ur  t o  a cc es s  s to r ag e si t es  a n d
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o th er  f a ci li t ie s.  Due  t o  t he  s mal l n umbe r o f st a ff  a nd  re se a rc he rs  in vo l ve d, t h er e wou ld  b e  min i ma l
i nc re as e s in  tr af fi c  d ue  to  FRC ac ti v it ie s.  Some  i nt er r up ti o n of  n o rmal  tr af fi c  f lo w mig ht  oc cu r  a s a
r es ul t o f dr i ll in g r ig s a nd  o n- s it e f ie ld  t r ai le r  t ra ns p or t.  Thi s a ct iv i ty  wou l d be  of  s ho r t du r at io n a nd 
wou ld  n o t re s ul t in  lo ng  te rm i mpa ct s .

Mis ce ll a ne ou s  c he mi c al s, ac id s ( e.g., s ul fu r ic , n it ri c a nd  h y dr oc hl o ri c) , b as es  (s od i um h yd r ox id e ),
r ea ge nt s  ( e.g ., Hac h  Kit ) , fo rma ld eh y de , or  ot he r  c he mi c al s u se d on s it e f or  c on d uc ti n g ch emi ca l
a na ly se s  a nd  sa mp le  pr ep a ra ti on  mi gh t  b e in f re qu e nt ly  t r an sp o rt ed .  Ge ne r al ly , l es s t ha n 0.2 6 ga l lo ns 
( on e li t er ) o f th es e  c he mic al s wou ld  be  u se d  o n a  y ea rl y  b as i s.  U.S. De p ar tmen t  o f Tra ns po r ta ti o n
( DOT)  Ha za rd o us  Mat e ri al s  Reg ul a ti on s  ( Ti tl e  4 9, CFR, Par ts  17 1- 1 80 ) es t ab li s he s th e  r eq u ir emen t s
g ov er ni n g pa c ka gi ng  an d s hi pp in g  h az a rd ou s mat er i al s.  The se  st an da r ds  wo ul d be  ap pl i ca bl e t o an y 
n ec es sa r y sh i pmen ts  of  h a za rd ou s  mat e ri al s t o or  fr om a n  FRC an d wo u ld  b e  f ol lo wed , t hu s
min imiz i ng  r i sk s.

Col le ct i on  a n d tr an s po rt  of  s amp le s f ro m th e  c on t amin at e d ar e a an d b ac kg r ou nd  a r ea  wo ul d fo l lo w
e xi st in g  p ro c ed ur es  an d mee t al l  e nv i ro nmen t al , s af et y, an d h ea lt h ( ES&H)  r eq ui r emen t s as  s t ip ul a te d
b y ORNL.  FRC r es ea r ch  p r oj ec ts  wo ul d  b e re q ui re d  t o fi l l ou t  a n En v ir on men ta l, Sa fe t y, a nd  He al t h
Qua li ty  Ev al u at io n a nd  t r an sp or t at io n  c he ck l is t p ri or  t o  i ni t ia ti ng  an y t ra ns po r ta ti o n ac ti o n.
Compl et i on  o f  t hi s c he ck l is t wo u ld  p r ov id e g ui da n ce  t o FRC r e se ar ch e rs  a n d mi ni miz e t he  p ot e nt ia l 
f or  t ra n sp or t at io n i mp ac t s.  If  it  we re  d et e rmin e d th at  tr an s po rt  o f  s amp le s fr o m ORNL we re  re qu i re d,
a n ES&H tr an s po rt at i on  s p ec ia li s t wo u ld  b e c on ta c te d to  as si s t wi th  co mp l ia nc e wit h a pp ro pr i at e
DOT a nd  DOE s hi pp in g  r eq u ir emen t s.  Use  o f t he se  ri sk  ma na ge men t pr o ce du r es  wou l d re s ul t in 
min imal  impa c ts .

4.1.11 Utilities and Infrastructure

I mp ac ts  to  i n fr as tr u ct ur e  f ea tu r es  s u ch  a s h ou si n g, e du c at io n , he al t h ca r e, p ol i ce  a n d fi re  pr ot e ct io n,
a nd  wat e r an d  s ewag e  a re  no t an t ic ip a te d as  a re s ul t of  impl e me nt at i on  o f  p ro po s ed  FRC re se a rc h a t
ORNL.  The re  wo ul d b e no  li vi ng  fa ci l it ie s p ro vi d ed  f or  wo rk e rs  a t t he  wo rk  s it e .  I t  i s es t imat e d th at 
a  s ta ff  as  s mal l as  si x i nd iv id u al s wou ld  b e  n ee d ed  t o c on du c t FRC- r el at e d re se a rc h.  I ni ti a ti on  of 
FRC-r el a te d a ct iv it i es  s u pp or ti n g si t e ch ar a ct er i za ti on s , ob t ai ni ng  re se a rc h- qu a li ty  sa mp le s , an d  i n
s it u re se ar c h wo u ld  n ot  re qu i re  a n i nc re a se  i n s ta ff  as  t he  ma jo r it y of  th e a ct iv it i es  wo ul d be 
i mp le me n te d wit h ex i st in g  p er so n ne l.  Any  a d di ti o na l pe r so nn e l (e .g . v is i ti ng  r e se ar c he rs ) i nv ol v ed  i n
FRC a ct i vi ti e s wo ul d  b e s ma ll  i n  n umb er  ( po s si bl y  u p to  24  i n di vi du a ls ) a nd  wou l d no t  i mp ac t 
e xi st in g  i nf r as tr uc t ur e.

The  e xi s ti ng  fa ci li t ie s t o be  u s ed , a s me nt i on ed  in  Sec t io n 3 .0 , wo u ld  h a ve  a mp l e of f ic e/ la b or at o ry 
s pa ce  t o  a ll o w fo r t he  a d di ti on  of  t h e smal l  FRC st af f a nd  r e se ar ch e rs .

ORNL pr o po se s  t o lo c at e a  n ew o f fi ce / la bo ra t or y t ra il er  at  t h e co nt a mi na t ed  a re a , ad j ac en t t o th e   S- 3
Pon ds  Si te .  Ampl e s pa ce  is  a va i la bl e .  Ele c tr ic a l se rv i ce  t o  t he  o f fi ce / la bo ra t or y t ra il er  co ul d  b e
p ro vi de d  b y e xi st in g  p owe r li ne s .  Ot he r tr a il er s  h av e b ee n l oc at ed  in  t h is  a re a  i n t he  p as t  ( it  is 
p re vi ou s ly  d i st ur be d ) an d  e le ct r ic al  li ne s a re  p r es en t.  Tra i le rs  h a ve  n o t be en  lo ca t ed  i n t he  p r op os ed 
b ac kg ro u nd  a r ea  i n t he  p a st , bu t  n ea r by  p owe r li n es  s ho u ld  e n ab le  a  co nn e ct io n t o be  ma de  e a si ly .
Hoo ki ng  up  wa te r an d  s ewe r li ne s  t o t he  t ra i le rs  wo ul d b e av o id ed , b ut  p o rt ab le  to il e ts  a nd  co nt a in er s
o f dr in k in g a nd  d is t il le d  wat er  wo ul d  b e pr o vi de d .

A s ma ll  ar ea  (5 0 fe e t by  50  f ee t ) wo u ld  b e n ee de d  t o pa r k th e  d ri ll  ri g, su pp or t  t ru c k an d mob il e 
d ec on ta min at i on  t ra i le r.  Thi s e qu ip men t is  mo bi l e an d c ou ld  be  mov e d to  wh er e t he  wo rk  i s t o be 
c on du ct e d.
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Sta gi ng  ar ea s  wou ld  be  u s ed  f or  ma te r ia l an d  e qu i pmen t l ay do wn an d a s te mpo ra ry  sa te l li te 
a cc umul a ti on  ar ea s f or  wa st es  ( i n dr u ms , ta n ks , o r ot he r  c on t ai ne rs )  g en e ra te d b y ch a ra ct er i za ti o n
a ct io ns  (e .g ., dr il l  c ut t in gs  a n d de c on ta mi n at io n  was te s ).  Sta gi ng  ar ea s  wou ld  be  o p er at ed  an d
mai nt ai n ed  i n  c ompl i an ce  wi th  s i te  wa st e co n tr ol  pr oc ed u re s f or  t he  du ra t io n of  th ei r  o pe ra t io n a nd 
d ur in g s et up  of  d ec o nt ami na ti on  tr ai l er s/ ch a ng e h ou se s.  Sta g in g ar e as  wo ul d be  es ta b li sh ed  in 
p re vi ou s ly  d i st ur be d  a re a s (o r i n ar e as  t ha t  wou l d re qu i re  mi ni ma l g ra di n g)  a nd  wo ul d  b e co v er ed 
wit h gr a ve l o r gr av e l an d  g eo te x ti le  ma te ri a l.  Tempo ra r y ac c es s ro a dway s  ( or  t e mp or a ry  e xt e ns io n s
o f ex is t in g r oa dway s ) mi g ht  a ls o  b e c on st ru c te d, as  n ec e ss ar y .  Cle a ri ng  of  l ow br us h  o r re mov al  of 
t re es  a n d sh r ub s wi t h th e  g oa l o f mi n imiz at i on  o f  c le ar i ng  mi gh t al s o oc c ur .

4.1.12 Environmental Justice

No po te n ti al  impa ct s  h av e  b ee n i de nt i fi ed  t h at  wo ul d af f ec t o th er  ORNL/Y- 12  e mp l oy ee s  o r th e 
o ff si te  pu bl i c, i nc l ud in g  l ow-i n co me  or  min o ri ty  po pu la t io ns .  So ci o ec on o mi c an a ly si s  r ec en t ly  h a s
b ee n co n du ct e d on  t h e po t en ti al  fo r i mp ac ts  to  l o w- in co me an d  min or i ty  p o pu la ti o ns  i n  a ss oc i at io n 
wit h th e  Spa l la ti on  Ne ut r on  Sou r ce  ( SNS) EI S ( DOE 1 99 9a ) .

Tha t an a ly si s  d et er min ed  th at  r a di ol o gi ca l d os es  an d no r ma l a ir  e mi s si on s  a re  n e gl ig i bl e an d  wou l d
n ot  r es u lt  i n  a dv er s e hu man  h ea l th  o r  e nv ir o nmen t al  e ff e ct s o n th e o ff si t e pu bl i c.  Fur th er mor e, it  was 
d et er mi n ed  t h at  p re v ai li n g wi nd s  f ol l ow t he  ge ne r al  t op o gr ap h y of  t h e ri d ge s;  u p -v al l ey  win d s co me
f ro m th e  s ou t hwes t d ur in g  t he  d a yt ime , an d d own- v al le y win ds  co me  f r om t h e no rt h ea st  du ri ng  th e
n ig ht ti me.  The  o nl y  c on c en tr at i on  o f  min or i ty  a n d lo w- i nc ome  p op ul a ti on  an d no n -min o ri ty  h i gh er 
i nc ome p op ul a ti on  i s  l oc a te d to  th e n or th ea s t—in  th e pa t h of  th e da y ti me  pr ev ai l in g win ds .  No 
p op ul at i on s a re  l oc a te d t o th e s ou th wes t—th e  n ig h tt ime p re va i li ng  wi nd  d i re ct io n .  Ho we ve r, be ca u se 
i t wa s d et er min ed  t h at  t h er e wo u ld  n o t be  h i gh  a n d/ or  a d ve rs e  i mp ac t s to  an y of  th e p op ul at i on , t he re 
wou ld  b e  n o d is pr op o rt io n at e ri s k of  si gn if i ca nt l y hi gh  an d a dv er se  impa c ts  t o min or i ty  a nd  lo w
i nc ome p op ul a ti on s.  The  sa me  a n al ys i s an d f in di n gs  wou l d al s o ho ld  tr ue  fo r FRC-r el a te d ac t iv it i es 
t ha t wo u ld  o c cu r wi t hi n BCV.

DOE i s u na wa r e of  a n y su b si st en c e po p ul at io n s re s id in g i n BCV n or  a r e th e re  a ny  re co g ni ze d Nat iv e 
Ame ri ca n  t ri b es  wit h in  5 0  mil es  of  t h e pr op o se d FRC ( DOE 1 99 9 a) .  No  d is c ha rg es  of  c o nt amin a te d
wat er  t o  s ur f ac e wa t er s wou ld  o c cu r b ec au se  an y c on ta mi n at ed  gr ou nd wat er  wo ul d b e tr u ck ed  t o 
e xi st in g  was t e pr oc e ss in g  f ac il i ti es  at  ORNL.  As  d is cu s se d i n Se ct i on  4 .1.3.1, th er e  a re  n o  a nt i ci pa te d 
i mp ac ts  to  t h e su rf a ce  wa te rs  ( Bea r Cre ek ).  All  ac ti vi t ie s a ss oc ia t ed  wi th  t hi s  a ct i on  t ha t  i nv o lv ed 
r el ea se s  wou l d be  r e gu la t ed  a nd  in  c o mp li an c e wi t h fe de r al  a n d st at e  r eg u la ti on s .  As  s uc h, th er e 
wou ld  b e  n o d is pr op o rt io n at e an d  a dv e rs e imp ac ts  to  l ow- in co me or  mi no ri t y po pu l at io n s.

4.2 Pacific Northwest National Laboratory/Hanford 100-H Area

4.2.1 Earth Resources

4.2.1.1 Topography

FRC r es e ar ch  ac ti vi t ie s wou ld  n o t ch a ng e th e  l an d sc ap e ( e.g., l ar ge - ar ea  bu ll do z in g, la rg e- s ca le 
c le ar in g , an d  e xc av a ti on .)  Act i vi ti e s to  s u pp or t  s it e c ha ra c te ri za t io n, to  o bt a in  r e se ar ch - qu al i ty 
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s ampl es , a nd  i n si tu  r es ea rc h  wou l d no t i mp ac t  t he  g e ne ra l  t op og r ap hy  of the proposed FRC because
of the small-scale nature(less than one acre) of the proposed activities.

4.2.1.2 Geology

The  1 00 - H ar e a in  wh ic h t he  p ro p os ed  co nt ami na te d  a re a a nd  b a ck gr ou n d ar e a ar e l oc at e d is 
d omin at e d by  th e Ha n fo rd  an d Ri n go ld  fo rmat i on s, wh ic h c on ta i n pr ima ri ly  sa nd  a n d gr a ve l
d omin at e d fa c ie s.  Bec au s e of  t h e sma ll -s ca l e na t ur e of  in ve s ti ga ti o ns  ( l es s th a n on e  a cr e a nd  t o  a 
d ep th  o f  u p t o 75  f e et ), mi ni ma l  i mp a ct s to  th es e  l ar ge  ge ol o gi c un i ts  a r e an ti c ip at e d as  a  re su l t of 
p ro po se d  FRC ac ti vi t ie s.

4.2.1.3 Soils

Wit hi n t he  1 0 0- H Ar e a, s o il s ar e  c la s si fi ed  as  e i th er  Bu rb an k  l oa my  sa nd  or  Riv e rwas h , wi th 
Riv er wa s h oc c ur ri ng  cl os e r to  t h e ri v er .  Pr op os e d FRC a ct iv i ti es  wo ul d d is tu rb  th es e  s oi l t yp es  on ly 
i n ar ea s  whe r e dr il l in g, bo ri ng , o r wel l in s ta ll a ti on  wo ul d o cc ur .  Un co n ta mi na t ed  s o il s wo u ld  b e 
r ed is tr i bu te d  a ro un d  t he  te st  p l ot .  Co nt ami na te d  s oi ls  wo ul d  b e di s po se d  o f in  ac co r da nc e wit h s it e- 
s pe ci fi c  man a ge me nt  pl an s .  Soi l s ob t ai ne d a s re s ea rc h- q ua li t y sa mp l es  wo ul d be  ch ar a ct er iz e d fo r 
p ot en ti a l ha z ar do us  co nt aminants prior to laboratory experimentation.  It is estimated that the
quantity of soil removed as a result of research activities at a test plot would be small (75 kilograms
of soil per well or 825 kilograms of soil from 11 wells in a test bed); therefore, impacts to soils
would be minimal.

4.2.2 Climate and Air Quality

The  p ro p os ed  co nt ami na te d  a re a a nd  b a ck gr ou n d ar e a li e e nt ir e ly  wit h in  Be nt on  Co un ty  of 
Was hi ng t on  St at e.  Ben to n  Cou nt y  i s i n “a tt a in me n t”  f or  al l NAAQS e x ce pt  pa rt ic u la te  ma tt er  (PM) .
For  PM, th e c ou nt y i s “u n cl as si f ie d.”  PM is  ma na g ed  u nd e r th e  EPA Na tu ra l  Eve nt s  Pol i cy  o f 1 99 6,
s in ce  h i gh  PM e ve nt s  a re  as so ci a te d wit h na t ur al  bl owin g  d us t .  I n t he  p a st , EPA h as  ex empt e d th e 
r ur al  f u gi ti v e du st  co mp o ne nt  o f  b ac k gr ou nd  co nc e nt ra ti o ns  wh en  c on s id er i ng  p er mit  a p pl ic at i on  a n d
t he  e nf o rc eme nt  o f a ir  q u al it y s ta nd a rd s.  EPA i s  wor ki n g wi t h th e s ta te  of  Was h in gt o n to  c h ar ac t er iz e
a nd  d oc u me nt  th e so u rc es  of  PM e mi ss i on s an d  d ev e lo p ap p ro pr i at e co n tr ol  te ch ni q ue s.  I t is 
a nt ic ip a te d t ha t ac t iv it i es  s up p or ti n g pr op o se d FRC r es e ar ch  wo ul d p ro du c e mi no r  a mo u nt s of  du st 
( pa rt ic u la te  ma tt er )  a s a  r es ul t  o f s it e cl e ar in g , co ns t ru ct i on  a ct i vi ti e s (e .g ., ac c es s imp ro ve men t, t r ai le r 
p la ce me n t) , a nd  a ss o ci at e d co ns t ru ct i on  t ra f fi c.  Emi ss i on s r es ul ti n g fr o m eq ui p me nt  ty pi ca l ly 
a ss oc ia t ed  wi th  wel l -d ri l li ng  o p er at i on s (e .g., g as  p owe re d g en er at o rs ) wou ld  b e  b el o w NAAQS.  An y
p ar ti cu l at e mat te r g en er a te d fr o m th e se  a ct i vi ti e s wo ul d  b e l imit ed  in  a mou nt  a n d wo u ld  o cc u r ov e r a
s ho rt  p e ri od  of  t ime .  Th e “c on f or mi t y ru le ”  ( 40  CFR 51  Sub p ar t T) ap pl i es  o n ly  t o a re as  cl as si f ie d a s
“ no na tt a in me n t”  o r “ ma in t en an ce ”  ( 40  CFR 5 1.39 4[ b ]) .  Th e co n fo rmi ty  r ul e  d oe s  n ot  a p pl y t o
“ un cl as s if ie d ” ar ea s .

Oth er  a i rb or n e po ll u ta nt s  r eg ul a te d b y NAAQS t ha t  mig ht  be  g e ne ra te d  a s a  r es ul t  o f p ro po se d  FRC
r es ea rc h  c ou l d in cl u de  v e hi cl e e xh au s t an d g en er a to rs , a nd  p o te nt ia l ly  p o in t so u rc e a ir  e mi s si on s  o f
r ad io nu c li de s  r es ul t in g f ro m dr i ll in g  a ct iv i ti es .  Un de r  Tit l e 40 , CFR, Par t 6 1, Su bp ar t H, an d 
Was hi ng t on  Ad mi ni st r at iv e  Cod e ( WAC)  24 6- 24 7 , ra d io nu cl i de  a i rb or ne  emis s io ns  f r om a l l
c ombi ne d  o pe r at io ns  at  t h e Ha nf o rd  Si te  may  no t e xc ee d 1 0 mr e m/ yr  e f fe ct i ve  d os e  e qu i va le nt  to  t h e
h yp ot he t ic al  of f- si t e ma x imal ly  ex po s ed  i nd i vi du a l.  WAC 2 46 - 24 7 re q ui re s  v er if i ca ti o n of 
c ompl ia n ce , t yp ic al l y th r ou gh  p e ri od i c co nf i rmat o ry  a ir  sa mp l in g.  The se  ra di on u cl id e  e mi ss i on s
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s ta nd ar d s wo u ld  a pp l y to  an y fu g it iv e , di ff u se , a nd  p oi n t so u rc e ai r  e mi s si on s o f ra d io nu cl i de s
g en er at e d du r in g re s ea rc h  o pe ra t io ns  at  t he  pr op o se d co n ta mi n at ed  a r ea . I t is  a n ti ci p at ed  t h at  a n y we ll 
i ns ta ll a ti on  ac ti vi t ie s t ha t mi g ht  o c cu r in  ar ea s  o f kn o wn  r a di on uc l id e c on ta mi n at io n  wou ld 
i nc or po r at e a pp ro pr i at e s af eg ua r ds  i n to  o pe r at io n s in  o r de r t o li mi t  t he  po te nt i al  f o r ai rb o rn e
c on ta mi n at io n .

I t is  a n ti ci p at ed  t h at  o p er at io n s at  th e pr o po se d  FRC wo ul d u se  s ta n da rd , c on st r uc ti o n be st 
man ag eme nt  p r ac ti ce s  t o c on tr ol  an y a ir bo rn e  r el e as es .  Co mmo n be st  ma na g emen t p ra ct i ce s in c lu de 
a pp li ca t io n o f wa te r  f or  du st  s u pp re s si on  a n d to  co nt ro l  f ug i ti ve  e mis si o ns  d ur i ng  d r il li ng  an d o th er 
a ct iv it i es .  It  i s a nt ic i pa te d t ha t t he se  a n d ot h er  c on s tr uc t io n/ dr i ll in g  BMPs s ho ul d  a de qu a te ly  co nt ro l 
f ug it iv e  e mi s si on s o f ra d io nu cl i de s a nd  a ny  ot he r  a ir  p o ll ut a nt s.  Fin al  pr oj ec t  p la n s wo ul d  b e
e va lu at e d fo r  a pp li c ab il i ty  o f t he se  be st  ma na ge men t pr a ct ic e s an d t he  s u bs ta nt i ve  r e qu ir eme nt s o f
p er mi ts  wo ul d  b e co mpl ie d  wit h i f re q ui re d.  Any  pr op os e d ac t iv it ie s  a t t he  FRC wo ul d  n ot  h a ve  a n y
a dv er se  impa c t on  t h e cu r re nt  CERCLA re me di a ti on  ac ti vi t ie s i n th e 1 00 -H Ar ea .

Oth er  s u bs ta n ce s, wh ic h mig ht  b e  u se d  a t th e  p ro p os ed  FRC, i n cl ud e o xy ge n , hy dr o ge n, ni tr og e n, a n d
met ha ne .  No n e of  t h es e i s re gu l at ed  un de r s ta te  or  f ed e ra l a ir  r eg u la ti o ns .  Gr ou nd wat er  c o ll ec t ed 
d ur in g t he  r e se ar ch  ac ti v it ie s wou ld  no t be  ex pe c te d to  co nt a in  p ol l ut an t s th at  wo ul d  v ol at i ze  i n to  t he 
a ir .

No impa c ts  t o  a ir  q u al it y  wou ld  be  e x pe ct ed  fr om pr op os e d FRC a ct iv i ti es .

4.2.3 Water Resources

4.2.3.1 Surface Water

Sur fa ce  wa te r s wi th i n th e  1 00 -H Ar ea  ar e do min at e d by  t h e Co l umbi a Riv er , whi ch  fl ows  a lo ng s id e
t he  c on t amin a te d ar e a of  th e pr o po se d  FRC ( s ee  Fi gu re  3 - 9) .  Th e two  b ac k gr ou nd  ar ea s  a re  l o ca te d 
a pp ro xi mat el y  o ne -h a lf  mi le  f ro m t he  Co lu mb i a Ri v er .  FRC ac t iv it ie s  t o s up po rt  si te 
c ha ra ct e ri za t io n, o b ta in  re se ar c h- qu a li ty  s a mp le s , an d p er fo r m i n si tu  re se ar c h wo u ld  n ot  oc cu r  a ny 
c lo se r t ha n 2 00  f ee t  ( 60  me te rs )  f ro m a ll  s u rf ac e  wat er s , in c lu di ng  th e Col umbi a  Riv e r.  An y  p ot e nt ia l
r un of f o cc ur r in g as  a re s ul t of  gr ou n d- di st u rb in g  a ct iv i ti es , c ou pl e d wi t h ra in  ev en t s, wou l d be 
r ed uc ed  by  i mpl emen t in g b es t ma n ag eme nt  p ra c ti ce s  ( e.g., s il t  f en ce s ).

The  c lo s es t p oi nt  wh er e i nj ec ti o n of  ma te ri a ls  mi gh t oc c ur  wo ul d be  in  t h e co nt a mi na t ed  a re a  2 00  fe et 
f ro m th e  Co lu mb ia  Ri ve r .  Whi l e it  is  c on c ei va b le  t ha t  i nj e ct ed  ma te ri a ls  c ou l d re a ch  t he  Co lu mbi a
Riv er  i f  a n i nj ec ti o n we l l we re  in st a ll ed  a t  t hi s  p oi nt , PNNL a nt ic i pa te d  t he  n e ed  t o  r ec ov e r in j ec te d
s ub st an c es .  PNNL p r op os e d th at  th ey  wo ul d i ns ta l l a se r ie s o f gr ou n dwat e r ex tr a ct io n  wel ls  wi th i n
e ac h te s t pl o t to  c a pt ur e  a ny  s u bs ta n ce s in j ec te d  i nt o u ps tr e am i nj e ct io n  wel ls .  Th e se  e xt r ac ti o n we ll s 
wou ld  b e  p os i ti on ed  to  i n te rc ep t  g ro u nd wa te r  f lo w mov in g  t owa rd  t he  Co lu mbi a Ri v er .  In  a dd i ti on ,
PNNL co u ld  ma ke  u se  of  a  se co nd a ry  c o nt ai nme nt  s y st em o f  f iv e  e xi st i ng  e x tr ac ti o n we l ls  l oc a te d
wit hi n 1 50  f e et  o f t he  Co lu mb ia  Ri ve r  t o en s ur e t ha t su b st an c es  i nj e ct ed  as  p ar t  o f i n si tu  re se ar c h by 
i nv es ti g at or s  d o no t  r ea c h th e Col umb ia  Riv e r.  The  e xi s ti ng  fi ve  e x tr ac t io n we l ls  a r e pa rt  of  a n  o n- 
g oi ng  CERCLA In te ri m Reme di al  Ac ti on  th at  i n vo lv e s pu mp i ng  a n d tr ea t in g f or  c hr o mi um- 
c on ta mi n at ed  gr ou nd wat er .  Fi lt e rs  t o  e xt ra c t tr a ce rs , e le ct r on  d on o rs  a n d ac ce p to rs , n ut ri e nt s,
mic ro or g an is ms an d o th er  su bs ta n ce s wou ld  b e  a dd e d to  t h e ex t ra ct io n  wel l  s ys te ms.  The  p ump  a nd 
t re at  e x tr ac t io n we l ls  h a ve  b ee n  o pe r at in g c on st a nt ly  a n d wi l l co nt i nu e t o do  s o  ( DOE/RL 19 9 9c ).
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All  c on t amin a te d wa t er  e x tr ac te d  f ro m t he  p r op os e d we ll s  a nd  ex is ti n g pu mp an d t re at  ex tr ac t io n
wel ls  wo ul d b e co ll e ct ed  in  l ar g e tr u ck -mou n te d t an ks  a n d tr a ns po rt e d to  th e Ef f lu en t  Tre at men t
Fac il it y  ( ETF).  Co n ta mi n at ed  wa te r e xt ra ct e d fr o m th e e xi st i ng  p ump  a nd  tr ea t e xt ra c ti on  we ll s g oe s
t hr ou gh  a fi l tr at io n  s ys t em a nd  is  r e in je ct e d in t o th e g ro un d  u ps tr e am f r om t he  pu mp  an d tr e at  a r ea .
( Se e Se c ti on  4.2.10  fo r was te  c o nt ro l  i nf or mat io n .)   In  th e u nl ik el y  e ve n t th at  al l o f th e e xi st i ng  a nd 
p ro po se d  e xt r ac ti on  we ll s  f ai le d , th e  p ot en t ia l e xi st s t ha t g ro un dwa te r a dd it iv e s in j ec te d a s pa r t of  i n
s it u re se ar c h at  ei th er  th e b ac kg ro u nd  o r  c on ta min at e d ar ea s  c ou l d pa ss  th ro u gh  g ro u nd wa t er  c ha n ne ls 
i n th e h ig hl y  p or ou s  l oa my sa nd  so il s  o f th e  1 00 - H Ar ea  to  t h e Co lu mbi a Riv er .

As de sc r ib ed  in  App e nd ix  A, s ma l l qu a nt it ie s  o f n on to xi c  t ra c er s, n u tr ie n ts , el e ct ro n  d on or s  o r
a cc ep to r s, mi cr oo rg a ni sms , or  o t he r s ub st an c es  mi gh t be  in je c te d as  pa rt  of  t he  i n si tu  re se ar c h
a ct iv it i es .  Th es e s ub st a nc es  mi gh t b e in je c te d e it he r i nt o t he  b ac k gr ou n d or  c o nt ami na te d a re as  of  t he 
p ro po se d  FRC in  a cc o rd an c e wi th  st at e  a nd  f e de ra l  r eg ul a ti on s , be st  ma na g emen t p ra ct i ce s an d  c lo s e
mon it or i ng  o f  e nv ir o nmen t al  c on d it io n s.  Wh i le  i n si tu  re se ar c h at  th e ba c kg ro u nd  a nd  co nt a mi na te d 
a re as  wo ul d p ro vi de  ad di t io na l i nf or mat io n o n gr o un dwat e r fl o w pa th s  a nd  th e mo v emen t  o f in j ec te d 
mat er ia l s, s u ff ic ie n t in f or ma ti o n cu r re nt ly  ex is t s to  p e rmit  es ti ma t es  o f  p ot en t ia l i mp ac ts  fr om th e
i nj ec ti o n of  th es e mat er i al s on  su rf a ce  wat e rs .

4.2.3.1.1 Tracers

To be tt e r un d er st an d  g ro u nd wa te r  f lo w p at hs  an d s pe ed , n on to x ic  a nd  no np e rs is te n t tr a ce rs  c o ul d b e
i nj ec te d  i n c on ce nt r at io n s ra ng i ng  f r om 5 00  pa rt s  p er  mi ll io n  ( pp m)  to  1 0 ,0 00  p p m at  bo th  t h e
b ac kg ro u nd  a n d co nt a mi na t ed  a re a s of  th e pr o po se d  FRC.  Ex amp le s of  tr ac e rs  t ha t  mig h t be  u s ed 
i nc lu de  br omi de , ch l or of l uo ro ca r bo ns , l at ex  mi cr o sp he re s , al c oh ol s, an d n on -r ad i oa ct i ve  s tr o nt iu m.
Tra ce r i nj ec t io ns  a t  t he  two pr o po se d  b ac kg r ou nd  ar ea s wou ld  be  mor e  t ha n  1 ,5 00  fe et  fr om t h e
Col umbi a  Riv e r an d c on ce n tr at io n s wo u ld  b e e xp ec t ed  t o b e un mea su ra b le  b y  t he  t i me  t h e tr ac e r ha d 
t ra ve le d  o nl y  h al f t ha t d is ta nc e .  I n  p ar t, th is  wo ul d b e du e  t o a s lo w g ro un dwa te r f lo w ra t e of  si x
i nc he s p er  d a y an d t o th e  d if fu s io n o f th e t ra ce r  i nt o t he  s u bs ur fa c e ma t ri x.  I n co n tr as t, tr ac e r
i nj ec ti o ns  i n to  t he  co nt a mi na te d  a re a , pa rt i cu la r ly  i nt o  t es t  p lo ts  C an d  D, wh i ch  a r e cl os e  t o t he 
Col umbi a  Riv e r, c ou l d co n ce iv ab l y re a ch  t he  su rf a ce  wat e rs  i f  t he y wer e n ot  c ap t ur ed  by  p ro p os ed 
NABIR e x tr ac t io n we l ls  o r  e xi st i ng  p u mp  a nd  tr ea t  e xt ra c ti on  we ll s.

As wi th  tr ac e rs  p ro p os ed  fo r us e  a t t he  ORNL FRC, t ra ce r s pr o po se d f or  u s e at  t h e ba c kg ro un d  a nd 
c on ta mi n at ed  ar ea s o f 10 0 -H wou l d al s o be  g r ea tl y  d il ut e d by  di ff us i on  i n to  t he  ma tr i x of  t h e 10 0 -H
Are a su b su rf a ce .  As su mi n g th at  no  NABI R ex t ra ct i on  wel l s we r e in st a ll ed , i nj ec t ed  t r ac er s wou ld  be 
r ec ov er e d in  th e co n ti nu o us ly  o p er at i ng  p ump  a nd  tr ea t e xt ra c ti on  we ll  s y st ems.

Dif fe re n t tr a ce rs  mo ve  a n d di ff u se  i n to  t he  gr ou n dwat er  at  d i ff er en t  r at e s. The r ef or e , th e u se  o f  mor e
t ha n on e  t ra c er  a t t he  s a me  t ime  p ro v id es  a d di ti o na l in f or ma t io n ab o ut  t h e su bs u rf ac e  t ha n wou ld  be 
p os si bl e  wit h  o nl y o ne  t r ac er .  In je c ti on  o f  mul t ip le  t r ac er s  a t on e  t ime  i n th e  c on t amin at e d ar e a in  a n 
i nj ec ti o n we l l 20 0 f ee t f ro m th e  Col u mb ia  Ri ve r wou ld  n o t be  ex pe ct e d to  re su lt  in  a n  i nc re a se d
p os si bi l it y t ha t an y  o f t he  t ra c er s wou ld  r e ac h t he  Col u mb ia  Ri ve r.  Aga i n, b ot h  t he  pr op os e d NABIR
e xt ra ct i on  we ll  s ys t em a n d th e e xi st i ng  p ump  a nd  tr ea t s ys te m wou ld  be  e mpl oy ed  to  e n su re  t h at  t h es e
t ra ce rs  wo ul d  n ot  r e ac h t he  Col u mb ia  Ri ve r.

Tra ce r c on ce n tr at io n s wo u ld  n ot  be  e x pe ct ed  to  e x ce ed  1 0 ,0 00  pp m.  The  u s e of  n o nt ox i c an d n on -
p er si st e nt  t r ac er s c ou pl e d wi th  th e p ro po se d  a nd  ex is ti n g ex t ra ct io n  wel l  s ys te ms wo u ld  e ns u re  t h at 
t ra ce rs  wo ul d  n ot  r e ac h t he  Col u mb ia  Ri ve r.  Fur t he r in f or ma t io n on  th e p ro po se d  u se  of  g ro u nd wa t er 
t ra ce rs  at  t h e FRC i s av a il ab le  in  Ap pe nd ix  A.
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4.2.3.1.2 Electron Donors and Acceptors and Other Nutrients

To st imu la te  th e ac t iv it y  a nd  g r owth  of  mic r oo rg a ni sms, el ec t ro n do n or s o r ac ce p to rs  or  o th e r
n ut ri en t s co u ld  b e i nj ec t ed  i n c on ce n tr at io n s ra n gi ng  f r om 1 0 0 pp m t o 30 0  p pm ( i .e ., 10 0 mg / L to  30 0
mg/ L)  a t  b ot h  t he  b a ck gr o un d an d  c on t amin at e d ar e as  o f t he  p r op os ed  FRC.  At ma x imum, t he se 
c on ce nt r at io n s wo ul d  b e l ower  t h an  t h os e th a t wo u ld  b e c on si d er ed  a t  t he  ORNL FRC.  Exa mp le s  o f
e le ct ro n  d on o rs  t ha t  mig h t be  u s ed  i n cl ud e a ce ta t e, g lu c os e, la ct at e , hy d ro ge n, or  mo la ss es .  Ex a mp le s
o f el ec t ro n a cc ep to r s th a t mi gh t  b e u se d in c lu de  ox yg en , n it r at e, me th an e  o r su l fa te .  Ot he r  n ut r ie nt s
mig ht  i n cl ud e  n it ro g en  a n d ph os p ho ru s .  I nj e ct io n s at  t h e ba c kg ro un d  a re a  wou ld  no t o cc ur  i n  c lo s e
p ro xi mi t y to  th e Co l umbi a  Riv er  (i .e ., th ey  wo ul d  b e mo r e th a n 1,50 0  f ee t  f ro m t he  Co lu mb ia  Ri ve r ).

Alt ho ug h  i nj e ct io ns  at  t h e co nt a mi na t ed  a re a  c ou l d be  a s  c lo s e as  2 0 0 fe e t to  t h e Co l umbi a Riv er , t he 
l ik el y a pp ro a ch  f or  su ch  in je ct i on s wou ld  b e  a  p u sh -p ul l  a pp r oa ch .  In  a  pu sh -p u ll  e x pe ri me n t,
e le ct ro n  d on o rs , ac c ep to r s or  n u tr ie n ts  wou l d be  “p us he d ” in t o a si n gl e i nj ec ti o n we l l, a nd  th en 
“ pu ll ed ”  o ut  of  t he  sa me  we ll  a f te r a  s ho rt  ti me  of  u p t o se v er al  h o ur s ( Sc hr ot h  e t a l. 1 99 8 ).  Usi ng  t h is 
t yp e of  in je c ti on /e x tr ac t io n pr o ce du r e in  a  si ng l e we ll , PNNL e st ima te s t ha t ap p ro xi mat el y 9 5 pe r ce nt 
o f th e i nj ec t ed  mat e ri al s  c ou ld  be  r e co ve re d  t hr o ug h th e  i nj e ct io n wel l ( Lo ng  1 9 99 a) .

I n so me  ca se s , el ec t ro n d on or s, el ec t ro n ac c ep to r s, o r n ut ri e nt s co u ld  b e  i nj ec t ed  i n to  o ne  we ll  an d
e xt ra ct e d fr o m an ot h er .  In  s uc h  a  s i tu at io n , th e  p ro po s ed  s e ri es  o f  NABI R ex tr a ct io n  wel ls  an d t he 
e xi st in g  p ump  a nd  t r ea t e xt ra ct i on  we ll s wo u ld  mi ti ga te  an y p ot en ti a l fo r  e le ct r on  d o no rs , e le ct r on 
a cc ep to r s, o r  n ut ri e nt s t o re ac h  t he  su rf ac e  wat e rs  o f t he  Co lu mb ia  Ri ve r .  I n a dd it i on , th e  p ro p os ed 
NABIR e x tr ac t io n we l ls  a n d th e e xi st i ng  p ump  a nd  tr ea t s ys te m wou ld  ca pt u re  a ny  co nt a mi na nt s  t ha t 
mig ht  b e  mob i li ze d a s a r es ul t o f th e  a dd it i on  o f  e le ct r on  d o no rs , e le ct r on  a cc e pt or s , or  n u tr ie n ts  i n t he 
c on ta mi n at ed  ar ea .

Ano th er  po in t  t o co n si de r  wou ld  be  a  sh if t i n th e  e xi st i ng  mi cr ob ia l  p op u la ti on  du e t o th e a dd it i on  o f
e le ct ro n  d on o rs , el e ct ro n  a cc ep t or s, or  n ut r ie nt s .  Bas e d on  two ot h er  r e ce nt  s t ud ie s , ev en  th ou g h th e
s pe ci es  th at  co ns ti t ut e t he  e xi s ti ng  mi cr ob i al  p o pu la ti o ns  mi gh t sh i ft , t he  s hi f t wo u ld  o nl y  b e
d et ec ta b le  a s  l on g a s th e  e le ct r on  d o no r, e l ec tr o n ac ce p to r o r nu tr i en t was  p re s en t i n th e g ro un d wa te r
( Ko no pk a  e t a l. 1 99 9 , Ro o ne y- Va r ga  e t  a l. 1 9 99 ).  Onc e t he  e l ec tr on  do no r , ac ce p to r o r nu tr i en t was 
r emov ed  fr om th e gr o un dwa te r th r ou gh  th e ex t ra ct i on  wel l  s ys t ems, t h e mi c ro bi al  po pu l at io ns  wo ul d 
r et ur n t o th e ir  p re v io us  st at e, an d t he re  wo ul d b e no  c h an ge  to  i np u ts  t o  t he  Co lu mb i a Ri ve r .

Fur th er  in fo r ma ti on  on  t h e pr op o se d u se  o f e le ct r on  d on o rs  a n d ac ce p to rs  an d nu t ri en t s at  t h e FRC i s
a va il ab l e in  Ap pe nd i x A.

4.2.3.1.3 Microorganisms

To de te r mi ne  wh et he r  i t mig ht  b e  f ea s ib le  t o  a dd  mi cr oo r ga ni s ms  t o a  c on t amin at e d su b su rf ac e 
e nv ir on men t, a smal l  q ua n ti ty  ( 2  X 1 0 7  co lo ny  fo rmi ng  u ni t s pe r  ml [c f u/ ml ] ) of  n a ti ve 
mic ro or g an is ms co ul d  b e i nj ec te d  i nt o  t he  b a ck gr o un d an d  c on t amin at e d ar e as  o f t he  p r op os ed  FRC.
Nat iv e mic ro o rg an is ms wo u ld  mos t  l ik e ly  b e s tr ai n s th at  wo ul d  b e is o la te d  f ro m t he  c o nt amin a te d
a re a an d  r ei n je ct ed .  Re i nj ec ti o n of  na ti ve  mi cr o or ga ni s ms  wo ul d no t  b e e xp ec te d  t o b e of  c o nc er n 
e it he r a t th e  b ac kg r ou nd  or  c on t amin a te d ar e a.  Alt ho ug h  t he y  wou ld  no t b e ex pe c te d t o mo ve  th ro u gh 
t he  g ro u nd wa t er  ( Dy b as  e t  a l. 1 9 97 ), it  i s c on ce i va bl e t ha t t he y co u ld  p r ol if er a te .  In  s ome  c as e s, t he 
p us h- pu l l te c hn iq ue  mi gh t  b e us e d;  i n  o th er  ca se s , on e i nj ec t io n an d  o ne  or  mor e  d if f er en t e xt ra c ti on 
wel ls  mi gh t b e us ed .  In  ei th er  si tu a ti on , t he  mi cr oo rg a ni sms  wou ld  be  c a pt ur ed  in  t h e pr op o se d
NABIR e x tr ac t io n we l ls  o r  i n th e  e xi s ti ng  p u mp  a n d tr ea t  e xt r ac ti on  we ll s .
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PNNL ha s  s ta t ed  t ha t  n on - na ti ve  mi cr o or ga ni s ms  wo ul d be  th os e  f ro m a  n on - Ha nf or d  f ie l d si te  (Lon g 
1 99 9b ).  Non - na ti ve  mi cr o or ga ni s ms  wo ul d no t  b e i nj ec te d  e it h er  a t t he  b a ck gr ou n d or  co nt ami na te d 
a re as .  Si mi l ar ly , g en et i ca ll y e ng in e er ed  mi cr oo r ga ni sms  wou l d no t b e us e d ei th e r at  th e ba c kg ro u nd 
o r co nt a mi na t ed  a re a s.  Fur th er  in fo r ma ti on  on  t h e pr op o se d u se  o f mic ro o rg an is ms at  th e FRC i s
a va il ab l e in  Ap pe nd i x A.

4.2.3.1.4 Other Substances

As di sc u ss ed  in  s ec t io n 4 .1 .3 .1 .4, t h e two p ri ma r y cl as s es  o f  o th er  su bs t an ce s t ha t mig ht  b e  i nj e ct ed 
wou ld  b e  b io s ur fa ct a nt s a nd  c he l at or s .  Howe ve r, un li ke  th e p ro po se d  ORNL FRC, PNNL wou ld  n o t
c on si de r  u si n g th es e  t wo  cl as se s  o f s ub st an c es  e i th er  a t  t he  ba ck gr o un d o r th e c on ta min at ed  ar ea s .
Bec au se  th ey  wo ul d n ot  b e  u se d, th er e  wou ld  be  n o  i mp ac t s to  th e su r fa ce  wa te rs  of  t h e Co lu mbi a
Riv er .

4.2.3.2 Floodplain and Wetlands

The  o nl y  p ro p os ed  FRC ac t iv it ie s  e xp e ct ed  t o  o cc u r wi th i n fl o od pl ai n  a re a s wo ul d  b e wel l dr i ll in g 
a nd  mon i to ri n g (e .g ., in s ta ll at i on  o f  p ie zo met er s ).  Ty p ic al  in st al l at io n s of  we ll s o r pi ez o me te r s, u si n g
f or  e xa mpl e, 2 fo ot  by  6  in ch  ( 0 .4 1 met er  b y  1 5.2 4 ce nt i me te r ) di ame te r p ro te ct i ve  c a si ng  a n d 4 f oo t
b y 3 in c h (0 .82  met e r by  7.62  c e nt ime te r)  d i amet e r bo ll a rd s wit h a c on cr e te  p ad  3 in c he s hi g h an d  2 
f ee t lo n g (7 .62  c en t imet e rs  b y .41  me te rs ) may  r e du ce  t h e cr o ss -s ec t io na l  a re a o f th e  f lo od p la in  by 
1 .6 4 sq u ar e f ee t (.5  s qu a re  met e rs ).  Thi s r ed uc t io n in  vo lu me of  e v en  s e ve ra l wel ls  wo ul d b e
n eg li gi b le  wi th in  t h e to t al  c ro s s- se c ti on al  ar ea  of  t he  fl oo d pl ai n.  Wel l  a nd  p i ez ome te r co n st ru c ti on 
t he re fo r e, wo ul d ha v e ne g li gi bl e  i mp a ct  o n t he  f l oo dp la i n.  The  wel l  p ad s  wou ld  mi ni miz e th e  e ro s io n
p ot en ti a l of  th e we l ls  a n d bo ll a rd s.

At th e a pp ro p ri at e t ime, we ll s wou ld  be  p lu g ge d ( ba ck fi l le d wit h cl e an  s o il s)  a n d ab a nd on ed .  We l l
p lu gg in g  a nd  ab an do n me nt  wo ul d r es ul t  i n th e  r emo va l of  su rf a ce  s tr u ct ur e s (e .g . wel l he ad s)  an d
r es to ra t io n o f th e f or me r  g ra de .  Th i s ac ti v it y wou ld  h a ve  l i tt le  i mpa ct  on  f lo o ds ta g e or  f l oo dp l ai n
c ro ss -s e ct io n al  a re a , no r  wou ld  th er e  b e an  in cr e as e in  er os i on al  p o te nt i al  s in c e th e  wel lh e ad  a n d ot he r 
s ur fa ce  eq ui p me nt  wo ul d b e re mo v ed  a n d th e s it e r es to re d  t o t he  o ri g in al  gr ad e.

No st ru c tu re s  o r fa c il it i es  wou l d be  co ns tr u ct ed  in  t he  fl oo d pl ai n.  Mov e me nt  o f  h ea v y eq ui p me nt 
t hr ou gh  th e f lo od pl a in  wo ul d be  a te mpo ra ry  oc cu r re nc e a nd  wo ul d no t  i mp a ct  t he  ca pa c it y of  th e
f lo od pl a in  t o  s to re  or  c a rr y wa t er .  Th e imp ac ts  fr om t h e mo v emen t o f he a vy  e qu i pmen t  a lo ne  is 
e xp ec te d  t o b e ne gl i gi bl e .  To t he  e x te nt  p r ac ti c ab le , s ta gi n g ar ea s  a nd  ac ce ss  ro ad s  wou ld  be 
t empo ra r y, c o ns tr uc t io n wou ld  b e  l imi te d to  pe ri o ds  o f l ow p r ec ip it a ti on , a nd  s t ab il i za ti on  an d
r es to ra t io n o f th e a ff ec t ed  a re a s wo u ld  b e i ni ti a te d pr o mp tl y .

Wet la nd s  i n a ss oc ia t io n wit h th e  Col u mb ia  Ri ve r o cc ur  o n  t he  ba nk s o f th e  Col umb ia  i n  p ro xi mit y t o
t he  p ro p os ed  co nt ami na te d  a re a a nd  b a ck gr ou n d ar e a.  Th e se  we tl an ds  ar e s ma ll  i n  s ca l e an d a re 
g en er al l y as s oc ia te d  wit h  t he  i mme di a te  b an k  o f t he  Col u mb ia  Ri ve r.  Pro p os ed  FRC re s ea rc h wou ld 
n ot  o cc u r in  pr ox imi ty  t o  t he  we tl an d s an d wou ld  no t imp ac t t he m.

4.2.3.3 Groundwater

The  Rin g ol d a nd  Han f or d For ma ti o ns  a r e co nt i nu ou s  a cr os s  t he  10 0- H Are a.  App ro x imat e ly  3 00  fe et 
o f su pr a ba sa l t se di men t o ve rl ie  th e p ro po se d  FRC.  Th e wat er  ta bl e r an ge s  f ro m 0  f ee t  a t th e 
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Col umbi a  Riv e r to  1 0 7 fe e t in  d e pt h.  The  d i re ct i on  o f t he  g r ou nd wa t er  f l ow i s t owar d  t he  r i ve r.
Und er  h i gh  r i ve r fl o ws , t he  d ir e ct io n  o f gr o un dwa te r fl o w ma y  b e re v er se d  f or  s e ve ra l  h un dr e d fe e t
i nl an d.

The  c on t amin a te d gr o un dwa te r un d er ly i ng  t he  10 0- H Are a i s co n ta in ed  wi th i n a CERCLA o pe ra bl e 
u ni t (1 0 0- HR- 3) .  Co nt ami na nt s o f co n ce rn  wi th in  10 0- HR- 3 in c lu de  c h ro mi u m, n it r at e, te ch ne t iu m- 
9 9, a nd  ur an i um.  Th is  o p er ab le  un it  is  c ur r en tl y  u nd er g oi ng  in te ri m r eme di at io n  b y a  p ump a nd  t r ea t
s ys te m.  The r e ar e e xt ra c ti on  we ll s l oc at ed  al on g  t he  r i ve r t o in te r ce pt  an d re mov e c on ta mi n at ed 
g ro un dwa te r, th er eb y  p ro t ec ti ng  th e q ua li ty  of  s u rf ac e wat er  (i .e ., th e Col umbi a  Riv e r) .  Bo th  t h e
b ac kg ro u nd  a n d th e c on ta min at ed  ar ea  wo ul d b e lo c at ed  h y dr au l ic al ly  up gr a di en t o f th e  p ump a nd 
t re at  s y st em.

Bec au se  of  t h e so me wha t l imit ed  fi el d  s it e i nf or mat io n a va il a bl e fo r  b ot h  t he  b a ck gr o un d an d 
c on ta mi n at ed  ar ea s, on e o f th e f ir st  fi el d a ct iv i ti es  t h at  c o ul d be  ex pe c te d at  bo th  th e ba c kg ro u nd  a nd 
c on ta mi n at ed  ar ea s wou ld  be  a  g r ou nd wat er  g r ad ie n t te st .  As  wi th  mo st  g r ou nd wa t er  g r ad ie nt  te st s ,
mod if ic a ti on  of  t he  gr ou n dwat er  gr ad i en t du e  t o p ump/ sl u g te s ts  wou l d be  ex pe ct e d to  al te r t he 
g ro un dwa te r g ra di en t  o ve r  a n ar e a of  se ve ra l  h un d re d fe e t an d  o ve r a  t ime  f ra me  of  we ek s.  Howev e r,
g ro un dwa te r p umpi ng  an d mon it or i ng  a c ti vi ti e s wo u ld  n ot  ge ne r at e mo r e th a n 14 ,0 0 0 ga l lo ns  p e r ye a r
o f pu rg e  wat e r.2  The se  te st s  wou ld  no t a ff ec t t he  e x is ti ng  di re c ti on  o f  o ve r al l gr o un dwa te r fl o w.  The 
g ro un dwa te r g ra di en t  wou l d be  e x pe ct e d to  r e tu rn  to  i ts  pr e- t es t le v el  a n d th e o ve ra l l gr ou n dwat e r
g ra di en t  wou l d no t b e si g ni fi ca n tl y a lt er ed .

As de sc r ib ed  in  App e nd ix  A, s ma l l qu a nt it ie s  o f n on to xi c  t ra c er s, e l ec tr o n do no r s an d  a cc ep t or s,
n ut ri en t s, mi cr oo rg a ni sms , or  o t he r s ub st an c es  mi gh t be  in je c te d as  pa rt  of  t he  i n si tu  re se ar c h
a ct iv it i es .  Th es e s ub st a nc es  mi gh t b e in je c te d e it he r i nt o t he  b ac k gr ou n d or  c o nt ami na te d a re as  of  t he 
p ro po se d  FRC in  a cc o rd an c e wi th  be st  ma na ge men t p ra ct ic e s an d  c lo se  mo ni t or in g o f en v ir on me n ta l
c on di ti o ns .  Be ca us e  t he  pr op os e d co n ta mi na t ed  a r ea  wou l d be  lo ca te d  i n a  CERCLA o pe r ab le  u n it ,
p er mi tt i ng  o f  d is ch a rg es  re su lt i ng  f r om FRC ac ti v it ie s wou ld  no t be  re qu i re d.  PNNL h as  o bt a in ed 
a nd  c ur r en tl y  h ol ds  se ve r al  Cat e go ri c al  Sta t e Wa s te  Dis c ha rg e  Per mi t s th a t co ve r  v ar i ou s ca t eg or i es 
o f di sc h ar ge s , in cl u di ng  ex pe ri men ta l  d is ch a rg es  fr om r e se ar c h ac ti v it ie s .  FRC wo rk  wo ul d b e do n e
wit hi n t he  b o un ds  o f  t he s e pe rmi ts .

4.2.3.3.1 Tracers

As de sc r ib ed  in  Sec t io n 4 .2 .3 .1 .1, t o  b et te r  u nd e rs ta nd  gr ou n dwat er  fl ow pa th s a nd  s p ee d, n o nt ox i c
a nd  n on - pe rs i st en t t ra ce r s in  c o nc en t ra ti on s  r an g in g fr o m 50 0  p pm t o  1 0,0 00  p pm mi gh t  b e in j ec te d  a t
b ot h th e  b ac k gr ou nd  an d c on ta mi n at ed  ar ea s o f th e  p ro po s ed  FRC.  As  wi th  th e tr a ce rs  pr op os e d fo r 
u se  a t t he  ORNL FRC, t he  tr ac er s  p ro p os ed  f o r us e  a t th e  b ac k gr ou nd  an d c on ta mi n at ed  ar ea s o f 10 0 -
H wou ld  al so  be  g re a tl y d il ut ed  by  d i ff us io n  i nt o  t he  ma tr ix  of  t he  10 0- H Are a s ub su r fa ce .

Non re ac t iv e t ra ce rs  pr op o se d fo r  u se  at  t he  ba ck g ro un d a nd  c o nt amin a te d a re as  wo ul d n ot  b e
e xp ec te d  t o a lt er  t h e gr o un dwat e r ch e mi st ry  if  u s ed .  Re ac ti v e tr ac e rs  c o ul d co n ce iv a bl y al t er  t h e
g ro un dwa te r c he mi st r y, b u t th ei r  u se  wo ul d b e te s te d in  th e l ab or at o ry  p r io r to  us e i n th e f ie ld .  Ba se d 
                                                       

2 In accordance with the Hanford purge water strategy, if groundwater were uncontaminated, it could be
released onsite but not discharged directly to the Columbia River.  If it were contaminated, it would be
collected in tanker trucks until it could be transported to the ETF.
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o n th e l ab or a to ry  s t ud ie s , re ac t iv e t ra ce rs  th at  wo ul d a lt er  th e gr o un dwa te r ch e mi st r y wo ul d  n ot  be 
u se d at  th e b ac kg ro u nd  o r  c on ta min at e d ar ea s .

4.2.3.3.2 Electron Donors and Acceptors and Nutrients

To st imu la te  th e ac t iv it y  a nd  g r owth  of  mic r oo rg a ni sms, el ec t ro n do n or s o r ac ce p to rs  or  o th e r
n ut ri en t s mi g ht  b e i nj ec t ed  i n c on ce n tr at io n s ra n gi ng  f r om 1 0 0 pp m t o 30 0  p pm ( i .e ., 10 0 mg / L to  30 0
mg/ L)  a t  b ot h  t he  b a ck gr o un d an d  c on t amin at e d ar e as  o f t he  p r op os ed  FRC.  At ma x imum, t he se 
c on ce nt r at io n s wo ul d  b e l ower  t h an  t h os e th a t wo u ld  b e c on si d er ed  a t  t he  ORNL FRC. I n je ct io n s at 
t he  b ac k gr ou n d ar ea  wo ul d  n ot  o c cu r i n cl os e  p ro x imit y t o th e  Col umb ia  Ri ve r (i .e., t he y wo u ld  b e 
mor e th a n 1,5 00  f ee t  f ro m t he  Co lu mb i a Ri ve r ).

As de sc r ib ed  in  Sec t io n 4 .2 .3 .1 .2, i n je ct io n s at  th e co n ta mi n at ed  a r ea  c o ul d be  as  c l os e as  20 0 f ee t to 
t he  Col u mb ia  Ri ve r a nd  t h e mo st  li ke l y ap pr o ac h wou ld  b e  t o u se  a  p u sh -p u ll  a pp r oa ch .  Ag ai n ,
a pp ro xi mat el y  9 5% o f  t he  in je ct e d ma t er ia ls  co ul d  b e re c ov er e d us in g  t he  pu sh -p u ll  a p pr oa ch .  Wi t h
i nj ec ti o n co n ce nt ra t io ns  of  u p t o 30 0  p pm, i t is  no t li k el y t ha t gr o un dwa te r ch e mi st r y wo ul d  b e
c ha ng ed  in  a  la rg e a re a o f th e s ub su r fa ce .

I n so me  ca se s , el ec t ro n d on or s, el ec t ro n ac c ep to r s, o r n ut ri e nt s mi g ht  b e  i nj ec t ed  i n to  o ne  we ll  an d
e xt ra ct e d fr o m an ot h er .  In  s uc h  a  s i tu at io n , th e  p ro po s ed  s e ri es  o f  NABI R ex tr a ct io n  wel ls  an d t he 
e xi st in g  p ump  a nd  t r ea t e xt ra ct i on  we ll s wo u ld  mi ti ga te  an y p ot en ti a l fo r  e le ct r on  d o no rs , e le ct r on 
a cc ep to r s, o r  n ut ri e nt s t o ch an g e th e  g ro un d wa te r  c he mi s tr y o f la rg e  a re a s.  Fo r  a re a s th at  wo ul d  b e
c ha ng ed  su ch  th at  a  co nt a mi na nt  wo ul d  b ec ome  mor e  mob il e , th e  p ro po s ed  NABI R ex t ra ct i on  wel l s
a nd  e xi s ti ng  pu mp  a n d tr e at  s ys t em wo ul d ca p tu re  mo bi li z ed  c o nt amin a nt s.

Pos si bl e  s hi f ts  c ou l d oc c ur  i n t he  e x is ti ng  mi cr o bi al  p o pu la t io n du e  t o t he  a dd i ti on  of  e le c tr on  do no rs ,
e le ct ro n  a cc e pt or s, or  n u tr ie nt s .  Ho we ve r, at  t h e lo w c on ce n tr at io n s th a t wo ul d  b e u se d, c h an ge s  i n
t he  mic r ob ia l  p op ul a ti on  wo ul d b e li mit ed  i n  t he  ar ea  o f  t he  su bs ur f ac e a ff ec te d  a nd  wo ul d o nl y
p er si st  if  t h e el ec t ro n d on or s, ac ce p to rs  o r  n ut r ie nt s wer e t o co nt i nu e t o be  a d de d.  Fur th e r in f or ma ti o n
o n th e p ro po s ed  u se  of  e l ec tr on  do no r s an d a cc ep t or s an d  n ut r ie nt s a t th e  FRC i s  a va i la bl e i n
App en di x  A.

4.2.3.3.3 Microorganisms

To de te r mi ne  wh et he r  i t mig ht  b e  f ea s ib le  t o  a dd  mi cr oo r ga ni s ms  t o a  c on t amin at e d su b su rf ac e 
e nv ir on men t, a smal l  q ua n ti ty  ( 2  X 1 0 7  co lo ny  fo rmi ng  u ni t s pe r  ml [c f u/ ml ] ) of  n a ti ve 
mic ro or g an is ms mi gh t  b e i nj ec te d  i nt o  t he  b a ck gr o un d an d  c on t amin at e d ar e as  o f t he  p r op os ed  FRC.
As de sc r ib ed  in  Sec t io n 4 .2 .3 .1 .3, n a ti ve  mi cr oo r ga ni sms  wou l d mo st  li ke l y be  s t ra in s  t ha t wou ld  be 
i so la te d  f ro m t he  c o nt ami na te d a re a a nd  r ei n je ct e d.  Re i nj ec t io n of  na ti v e mi cr o or ga n is ms  wo ul d n ot 
b e ex pe c te d t o be  o f  c on c er n ei t he r a t th e b ac kg r ou nd  o r  c on t amin at e d ar e a.  Al t ho ug h  t he y wou ld  no t
b e ex pe c te d t o mo ve  th ro u gh  t he  gr ou n dwat er  (Dyb a s et  a l . 19 9 7) , it  is  c o nc ei va b le  t h at  t he y  c ou l d
s ur vi ve .  In  so me  c a se s, th e pu s h- pu l l te ch n iq ue  mi gh t b e us e d to  i n je ct  na ti ve  mi cr o or ga ni s ms .  In 
o th er  c a se s, on e in j ec ti o n an d o ne  o r  mor e d if fe r en t ex t ra ct i on  wel l s mi g ht  b e u se d.  I n ei t he r
s it ua ti o n, t h e mi cr o or ga n is ms  wo ul d b e ca pt u re d i n th e p ro po s ed  NABI R ex t ra ct io n  wel l s or  i n  t he 
e xi st in g  p ump  a nd  t r ea t e xt ra ct i on  we ll s.

I f nu tr i en ts  we re  t o  b e a dd ed  a l on g wit h mi c ro or g an is ms , t he  ad de d mic ro o rg an is ms co u ld  p ro l if er a te .
Whi le  a  pr ol i fe ra ti o n of  ad de d mic ro o rg an is ms co u ld  e ff e ct  a  ch an ge  in  t h e gr ou n dwat e r ch emi st ry 
s uc h th a t a c on ta mi n an t wou ld  b e  mob i li ze d, an y c on ta mi n an ts  th at  mi gh t b e mo bi l iz ed  wo ul d b e
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c ap tu re d  e it h er  i n t he  p r op os ed  NABI R e xt ra c ti on  we ll s o r in  th e ex i st in g  p ump a nd  t r ea t ex t ra ct i on 
wel ls .

PNNL ha s  s ta t ed  t ha t  n on - na ti ve  mi cr o or ga ni s ms  wo ul d be  th os e  f ro m a  n on - Ha nf or d  f ie l d si te  (Lon g 
1 99 9b ).  Non - na ti ve  mi cr o or ga ni s ms  wo ul d no t  b e i nj ec te d  e it h er  a t t he  b a ck gr ou n d or  co nt ami na te d 
a re as .  Si mi l ar ly , g en et i ca ll y e ng in e er ed  mi cr oo r ga ni sms  wou l d no t b e us e d ei th e r at  th e ba c kg ro u nd 
o r co nt a mi na t ed  a re a s.  Fur th er  in fo r ma ti on  on  t h e pr op o se d u se  o f mic ro o rg an is ms at  th e FRC i s
a va il ab l e in  Ap pe nd i x A.

4.2.3.3.4 Other Substances

As di sc u ss ed  in  s ec t io n 4 .2 .3 .1 .4, t h e two p ri ma r y cl as s es  o f  o th er  su bs t an ce s t ha t c ou ld  b e  i nj e ct ed 
wou ld  b e  b io s ur fa ct a nt s a nd  c he l at or s .  Howe ve r, un li ke  th e p ro po se d  ORNL FRC, PNNL wou ld  n o t
c on si de r  u si n g th es e  t wo  cl as se s  o f s ub st an c es  e i th er  a t  t he  ba ck gr o un d o r th e c on ta min at ed  ar ea s .
Bec au se  th ey  wo ul d n ot  b e  u se d, th er e  wou ld  be  n o  i mp ac t s to  th e gr o un dwa te r.

I n su mma ry , i t is  a n ti ci p at ed  t h at  NABI R ba s ic  r e se ar ch  at  t h e pr op o se d c on ta mi n at ed  ar ea  wo ul d
s er ve  t o  b et t er  d ef i ne  t h e na tu r e of  ex is ti n g co n ta mi na t io n a nd  a id  in  t h e de ve l op me n t of 
b io re me d ia ti o n te ch n ol og i es  t o a ss is t  i n cl e an -u p  o f bo t h gr o un dwat e r an d  s ed ime nt s i n th e 1 00 -H
Are a.  Ove ra l l, t he  hy dr o ge ol og y  a nd  ge oc he mis tr y  o f th e  1 00 - H Ar ea  wo ul d  n ot  b e  a lt e re d by  th e
s ma ll -s c al e r es ea rc h  a ct i vi ti es .  Gr o un dwat e r gr a di en t mod if i ca ti on s , in c lu di ng  pu mp / sl ug  t e st s,
wou ld  o n ly  t e mp or ar i ly  a l te r gr o un dwa te r ch a ra ct e ri st ic s  a nd  wo ul d n ot  a f fe ct  t h e ex i st in g d ir ec t io n
o f ov er a ll  g r ou nd wa t er  f l ow.  I n je ct i on  o f t ra ce r s, e le c tr on  do no rs  an d a cc ep to r s, n u tr ie nt s , an d 
mic ro or g an is ms in  t h e sma ll  a mo u nt s p ro po se d  wou l d no t b e ex p ec te d t o al t er  t he  gr ou n dwat er 
c he mi st r y of  th e ba c kg ro u nd  o r c on ta min at ed  ar ea s .  I n c as es  wh er e a  p us h -p ul l s ys te m wer e t o be 
u se d, a p pr ox i ma te ly  95 % o f th e i nj ec t ed  mat e ri al  wo ul d b e re c ov er ed .  In  ca se s whe re  se pa ra t e
i nj ec ti o n an d  e xt ra c ti on  we ll s wer e t o be  u s ed , t he  p ro p os ed  NABI R e xt ra c ti on  we ll s wou ld  b e  u se d  t o
r ec ov er  in je c te d ma t er ia l s.  Se c on da r y co nt a in me n t wo ul d  b e p ro vi de d  b y t he  e xi s ti ng  pu mp  a n d tr e at 
s ys te m ( EPA 1 99 6) .  Th ro u gh  t he  us e o f th e e xt ra c ti on  we ll  s y st ems, impa c ts  b ey o nd  t h e ba ck g ro un d 
o r co nt a mi na t ed  a re a s wo u ld  n ot  be  e x pe ct ed .

4.2.4 Ecological Resources

The  p ro p os ed  co nt ami na te d  a re a a nd  b a ck gr ou n d ar e a wo ul d  b e s it ua te d  i n wha t ha s  b ee n  b ot an i ca ll y 
c ha ra ct e ri ze d  a s a s hr ub - st ep pe  ec os y st em c o mmon l y re fe r re d t o as  h i gh  d e se rt .  Th e r eg io n c on ta i ns 
p la nt  a n d an i ma l sp e ci es  ad ap te d  t o a  s emi- a ri d e nv ir on men t.  The  a r ea s i de nt if i ed  a r e pr ev i ou sl y 
d is tu rb e d ar e as  o f s hr ub - st ep pe  ha bi t at ; th e re fo r e, t he  pr op o se d ac t io n wou ld  n o t ad v er se ly  af fe c t
n at iv e p la nt  an d an i ma l s pe ci es .

4.2.4.1 Terrestrial Resources

Bio lo gi c al  r e so ur ce s  wit h in  t he  pr op o se d co n ta mi n at ed  a r ea  a n d ba ck g ro un d  a re a a re  t y pi ca l o f a h ig h
d es er t, sh ru b -s te pp e , ar i d en vi r on me n t.  Mo s t of  th e si t e ha s  n ot  e x pe ri e nc ed  t i ll ag e  o r li v es to c k
g ra zi ng  si nc e  t he  e a rl y 1 94 0s .  Ex te n si ve  r e me di a l ac ti v it y i s oc cu r ri ng  in  p ro x imit y  t o th e  p ro p os ed 
c on ta mi n at ed  ar ea  a n d ba c kg ro un d  a re a .  As a  c on s eq ue nc e , it  is  u nl i ke ly  th at  s i gn if i ca nt  wi ld li f e
r es ou rc e s ar e  i n th e  a re a .  Mor e ov er , b ec au s e re s ea rc h a ct iv i ti es  wo ul d e nc ompa s s a v er y sma ll 
p or ti on  of  t h e pr op o se d c on ta mi n at ed  ar ea  a n d ba c kg ro un d  a re a , it  i s  n ot  an ti ci p at ed  th at  wi ld li f e or 
t er re st r ia l r es ou rc e s wo u ld  b e i mp ac t ed .
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The  U.S. Dep a rt me nt  of  I n te ri or , Fis h  a nd  Wi ld li f e Se rv i ce  p r ov id ed  a li s t of  t h re at e ne d an d 
e nd an ge r ed  s p ec ie s, ca nd i da te  s p ec ie s  a nd  s p ec ie s  o f co n ce rn , whi ch  ma y b e pr es e nt  i n  t he  Be nt on 
Cou nt y p or ti o n of  t h e Ha n fo rd  Si te .  In  a dd i ti on , PNNL c on du c te d a b io lo g ic al  r e vi ew of  t he 
p ro po se d  FRC (s ee  Ap pe nd i x E) .  Th e U.S. Fi s h an d  Wil dl i fe  Se rv ic e a nd  PNNL’s  b i ol og i ca l re v ie w
c on cl ud e d th a t th er e  a re  no  p la n t or  an imal  sp ec i es  p ro t ec te d  u nd er  th e End an ge r ed  Sp ec ie s Act ,
c an di da t es  f o r su ch  pr ot e ct io n, or  s p ec ie s l is te d  b y th e  Was h in gt on  St at e  g ov er n me nt  as  s ta t e
t hr ea te n ed  o r  e nd an g er ed  wi th in  th e p ro po se d  c on t amin at e d ar e a or  b a ck gr o un d ar e a.

Bal d ea g le  r o os t tr e es  a r e lo ca t ed  t o  t he  n o rt h a nd  t he  so ut h  o f 10 0 -H Ar ea .  Th e Ha n fo rd  Si te  Ba ld 
Eag le  Si te  Ma na ge me n t Pl a n (DOE 19 94 b ) re st r ic ts  ro ut in e  wor k  wit hi n  2 ,6 3 0 fe et  (8 00  m)  o f t he 
r oo st  s i te s b et we en  th e h ou rs  o f  1 0 a .m. an d  2  p .m.  No n -r ou t in e ac t iv it i es , su c h as  ex ca va t io ns  an d
wel l dr i ll in g , re qu i re  c a se -b y- c as e e va lu at i on s.  Howev e r, t h e pr op o se d c on ta mi n at ed  ar ea  a n d
b ac kg ro u nd  a r ea  wou l d be  lo ca te d  b ey o nd  t he  2,63 0 -f oo t r ad iu s  f ro m t he  n i gh t ro o st  l o ca ti on s  a nd 
wou ld  h a ve  n o  r eq ui r ed  r e st ri ct i on s.

4.2.4.2 Aquatic Resources

Muc h of  th e l an d ar e a en c ompa ss i ng  t h e pr op o se d FRC i s l oc at e d imme d ia te l y ad ja c en t t o th e
Col umbi a  Riv e r.  Th e  Han f or d Re a ch  o f  t he  Co lu mb i a Ri ve r  i s a n impo r ta nt  sp awni n g gr o un d fo r  t he 
Upp er  Co lu mb i a Ri ve r  s te e lh ea d, th e Upp er  Co lu mb i a Ri ve r  s pr i ng -r un  ch in o ok  s al mon , a nd  t he  bu ll 
t ro ut .  Al l t hr ee  s p ec ie s  a re  f e de ra l ly  l is t ed  a s  e nd an g er ed .  Th es e  i mp o rt an t f is h s pe ci es  wo ul d  n ot  b e 
e xp ec te d  t o b e impa c te d a s a re s ul t o f pr op o se d FRC r es e ar ch .  Ho we v er , b ec au se  of  t h ei r imp or ta n ce 
a nd  s ta t us   a s fe de r al  e n da ng er e d sp e ci es , t he  Na ti on al  Ma ri n e Fi sh e ri es  Se rv ic e  wou l d be  n o ti fi e d
u nd er  Se ct io n  7  o f t he  En da ng er e d Sp e ci es  Ac t pr i or  t o i mp le men ta ti o n of  an y fi e ld  r e se ar ch .  No 
o th er  s e ns it i ve  p la n t or  an imal  sp ec i es  a re  kn own  t o oc c ur  e i th er  wi th in  th e pr o po se d  FRC o r  a dj a ce nt 
a re as.

4.2.5 Archaeological, Cultural, and Historic Resources

Acc or di n g to  PNNL, a pp ro x imat el y  h al f  o f th e  p ro p os ed  c o nt ami na te d a re a h as  b ee n  i nt e ns iv el y 
s ur ve ye d  f or  cu lt ur a l re s ou rc es  (App e nd ix  E) .  No  a rc ha e ol og i ca l or  is ol a te d ar t if ac t s we re  id en t if ie d
i n th e s ur ve y  a re a.  The r e ar e n o kn o wn  h is t or ic  pr op er t ie s wit hi n t he  p r op os ed  co nt a mi na te d  a re a .
The  b ac k gr ou n d ar ea  ha s a ls o be e n su r ve ye d f or  c u lt ur al  re so u rc es .  No  c u lt ur al  re so u rc es  we re 
l oc at ed  wi th i n th e b ac kg r ou nd  a r ea .

A p or ti o n of  th e pr o po se d  c on ta min at e d ar ea  is  wi th in  a b ou t 4 40  y ar d s (4 0 0 m)  o f  t he  Co lu mb i a
Riv er .  Th e Col umbi a  Riv e r an d i ts  s h or el in e s ar e  c on si d er ed  cu lt ur a ll y s en si ti v e.  Any  i nt r us iv e 
r es ea rc h  a ct i on  c on d uc te d  i n th i s ar e a wo ul d  r eq u ir e a c ul tu r al  r es o ur ce  ex pe rt  to  b e  p re se n t.
Man ag eme nt  o f  Han fo r d Si t e cu lt u ra l r es ou rc e s fo l lo ws  t h e Ha n fo rd  Cu lt ur a l Re so u rc es  Ma na ge men t
Pla n (PNL 19 8 9) .  As  s uc h , an y s it e i n wh ic h  d ev e lo pmen t  a ct i vi ti es  wo ul d  b e pr o po se d  wou ld  be 
e va lu at e d pr i or  t o i mp le men ta ti o n of  de ve lo p me nt  pl an s.

4.2.6 Land Use, Recreation, and Aesthetic Resources

The  p ro p os ed  co nt ami na te d  a re a a nd  b a ck gr ou n d ar e a wo ul d  n ot  co nf li c t wi t h an y e xi st i ng  l an d  u se  at 
t he  1 00 - H Ar e a.  Th e  s iz e  a nd  s h ap e o f th e p ro po s ed  c on t amin a te d ar e a an d  b ac kg r ou nd  ar ea  we re 
d et er mi n ed  i n  p ar t t hr ou g h di sc u ss io n s wi th  th e Han fo rd  En vi r on me nt a l Re s to ra ti o n Co n tr ac to r .  Th e
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p ro po se d  f ie l d si te s  wer e  p os it i on ed  to  a vo i d an y  i nt er f er en c e wi th  ex is t in g ha u l ro u te s, p o te nt i al 
r emed ia t io n s it es , o r ot h er  o ng o in g o r an ti c ip at e d ac ti v it ie s .

The  p ro p os ed  co nt ami na te d  a re a a nd  b a ck gr ou n d ar e a wo ul d  n ot  ad ve rs e ly  a f fe ct  r e cr ea t io n ac t iv it i es 
o r re cr e at io n al  e xp e ri en c es  o n t he  Co lu mb ia  Ri ve r .  Rec r ea ti o na l us e rs  o n  t he  r i ve r wou ld  mo st  l i ke ly 
n ot  b e a wa re  of  FRC ac ti v it ie s i n th e  r eg io n .  Th e lo ca t io ns  in  whi c h th e  p ro po s ed  c o nt amin a te d a re a
a nd  b ac k gr ou n d ar ea  wo ul d  b e si t ua te d  a re  n o t cu r re nt ly  us ed  fo r an y  o th e r re cr e at io n al  p ur p os e.

Tra il er s  s up p or ti ng  pr op o se d FRC r es e ar ch  wo ul d b e ne ed e d on l y in  t h e vi c in it y o f th e  p ro po s ed 
c on ta mi n at ed  ar ea  a n d ba c kg ro un d  a re a .  The y  wou l d be  r e mo ve d  u po n c ompl e ti on  o f  r es e ar ch 
a ct iv it i es .

The  p ro p os ed  co nt ami na te d  a re a a nd  b a ck gr ou n d ar e a lo ca t io ns  in  t he  10 0- H Are a wou ld  no t
a dv er se l y imp ac t an y  c omp on en t o f vi s ua l or  ae st h et ic  r e so ur c es .

4.2.7 Socioeconomic Impacts

Soc io ec o no mi c  i mp ac t s wo u ld  b e min ima l.  Th e  wor k  f or ce  re qu i re d fo r  i ns t al la ti o n an d  o pe ra t io n o f
t he  p ro p os ed  FRC wo u ld  b e  s ma ll  an d d ra wn  f r om t h e ex is t in g wor k fo r ce .  Vi si ti n g st a ff  a nd 
s ci en ti s ts  wo ul d co n tr ib u te  i n a  b en e fi ci al  ma nn e r to  t h e lo c al  e co n omy b y st ay i ng  i n  l oc al  ho te l s an d
u si ng  l o ca l s er vi ce s .  Th er e wo u ld  b e  n o ne g at iv e  i mp ac t  t o t he  s oc i oe co n omic s o f th e  Han fo r d ar e a
a s a re s ul t o f FRC a ct iv i ti es .

4.2.8 Human Health

As de sc r ib ed  in  App e nd ix  C, PNNL wou l d de ve l op  a n  o ve ra l l Ma n ag emen t  Pla n  f or  t h e FRC t ha t
wou ld  e x pl ai n  t he  g o al s a nd  o bj e ct iv e s of  t h e FRC, ro le s  a nd  re sp on s ib il i ti es  o f  FRC st af f, pr oc e du re s
f or  i nv e st ig a to rs  t o  f ol l ow, an d  p ro c ed ur es  fo r s to ra ge  of  ma te ri al  an d was te  d i sp os a l.  To  ad dr e ss 
p ot en ti a l ES&H is su e s as s oc ia te d  wit h  h uman  he al t h an d e nv ir o nmen ta l  p ro t ec ti on , PNNL wou ld  al so 
d ev el op  th e f ol lo wi n g pl a ns :

•  an action-specific health and safety plan detailing potential pathways of exposure and best
management practices to reduce those hazards;

•  a characterization and waste control plan;

•  a contingency plan to address offsite migration of any nutrients or other chemicals used in
conjunction with NABIR research activities; and

•  a site closure plan.

Alt ho ug h  i mp o rt an t f or  o p er at in g  t he  pr op os e d FRC, th is  EA s e ek s to  ev al u at e po t en ti a l impa c ts  t o 
h uman  h e al th  an d th e  e nv i ro nmen t  p ri o r to  s e le ct i ng  t he  FRC.  For  p u rp os e s of  t h is  e v al ua ti o n, h e al th 
a nd  s af e ty  i s su es  t o  b e e va lu at e d in c lu de :

•  exposure to contaminated soils and groundwater,

•  occupational hazards associated with a drilling/construction site, and
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•  hazards associated with accidental releases of stored liquid chemicals or materials.

4.2.8.1 Exposure to Contaminated Soils and Groundwater

The re  a r e two  p ri ma r y hu man  h ea l th  i s su es  a s so ci a te d wi t h ex p os ur e t o co n ta mi na t ed  s o il s an d 
g ro un dwa te r f ro m th e  c on t amin at e d ar e a at  PNNL.  Th e fi r st  i s su e is  po te n ti al  r a di at i on  e xp o su re 
f ro m gr o un dwa te r an d  s oi l s/ se di men ts  wi th  r a di oa c ti ve  c o nt ami na nt s.  The  se co nd  is su e  i s po t en ti a l
c he mi ca l  t ox i ci ty  o f  t he  co nt ami na nt s  t ha t may  b e  i n gr o un dwa te r an d  s oi l s/ se di men ts  fr om t h e
c on ta mi n at ed  ar ea .

Bec au se  of  t h e pr op o se d n at ur e o f op e ra ti on , p ot e nt ia l e xp os u re s co u ld  o c cu r du r in g d ri ll in g  a nd 
s ampl in g  o pe r at io ns  in  t h e co nt a mi na t ed  a re a  a nd / or  i n t he  p r oc es si n g an d  a na ly s is  o f  s ampl e s
o bt ai ne d  f ro m t he  c o nt ami na te d a re a.  Suc h e xp os u re s co u ld  b e  t o FRC s ta f f or  t o  s ci e nt is ts . To
mit ig at e  t he s e po te n ti al  ex po su r es , a  c ombi n at io n  o f pe r so na l  p ro te c ti ve  eq ui pme nt , p er so nn e l
t ra in in g , ph y si ca l d es ig n  f ea tu r es , a nd  o th e r co n tr ol s ( e.g., l imit i ng  e x po su re  ti me s ) wo ul d  b e r eq ui re d 
t o en su r e th a t wo rk e r an d  v is it o r pr o te ct io n  wou l d be  ma in ta i ne d fo r  a ll  pr op os e d FRC-r el at e d
a ct iv it i es .  In  a dd i ti on , OSHA r eg ul a ti on s t ha t p er ta in  to  c o ns tr uc t io n a nd  wel l -i ns t al la ti o n wo u ld  b e
a dh er ed  to  i n  a ll  s i tu at i on s.

For  t he  ma jo r it y of  in ve s ti ga to r s, p o te nt ia l  e xp o su re s wou ld  be  f ro m s amp le s ob t ai ne d  f ro m t he 
c on ta mi n at ed  ar ea  a n d wo u ld  o cc u r wh i le  t he y  p er f or me d s ampl e  p ro ce s si ng  or  a na l ys es .  Fo r
s ci en ti s ts  a n d FRC s ta ff , who  wo ul d b e in vo l ve d wit h dr i ll in g  a nd  s a mp li n g op er a ti on s , po te n ti al 
e xp os ur e s wo u ld  b e f ro m a cc id en t s as s oc ia te d  wit h  d ri ll i ng  a n d sa mp l in g o pe ra ti o ns  i n  t he 
c on ta mi n at ed  ar ea .

Tit le  1 0 , CFR, Par t 8 35 , “ Oc cu pa t io na l  Rad ia t io n Pro te ct i on ,”  es ta bl i sh es  ra di at i on  p r ot ec ti o n
s ta nd ar d s, l i mi ts , a nd  p r og ra m r eq ui r emen ts  fo r p ro te ct i ng  wo rk er s a nd  t h e ge ne r al  p u bl ic  f r om
i on iz in g  r ad i at io n r es ul t in g fr o m th e  c on du c t of  DOE ac t iv it i es .  Fo r wo r ke rs , 1 0 CFR 83 5 re q ui re s  a 
5 -r em p e r ye a r do se  li mi t .  For  th e g en er al  pu bl i c, 1 0 CFR 8 3 5 re qu i re s a  1 00  mi ll ir e m (mre m) pe r 
y ea r do s e li mit .  I n  a dd i ti on , i t re q ui re s t ha t mea su re s  b e t ak en  t o  mai n ta in  r a di at i on  e xp o su re  as  l ow
a s re as o na bl y  a ch ie v ab le .  Th e 5 -r em do se  l i mi t wou ld  b e  a pp l ic ab le  to  FRC st af f  a nd  th os e s ci en t is ts 
i nv ol ve d  i n d ri ll in g  a nd  sa mp li n g op e ra ti on s  i n t he  c on t amin a te d ar e a.  The  1 00  mr em do se  l i mi t
wou ld  b e  a pp l ic ab le  to  s c ie nt is t s wh o  p ro ce s s or  an al yz e  b ot h  s oi l/ s ed ime nt  a nd  gr ou n dwat er  sa mp l es 
f ro m th e  c on t amin at e d ar e a.

For  p ur p os es  of  t hi s  EA, th e ma x imum al lo wa b le  e x po su re  to  FRC st af f  o r t o sc ie n ti st s  was  a s su me d 
t o be  1 0 0 mr e m pe r y ea r.  I n ad d it io n , be ca u se  p o te nt ia l  e xp o su re s mos t l ik el y wou ld  be  d ur i ng 
d ri ll in g  a nd  sa mp li n g op e ra ti on s , th e  f ol lo win g a na ly si s  o f p ot en ti a l do s es  was  as su med  t o b e fo r 
h yp ot he t ic al  wo rk er s  i nv o lv ed  i n  d ri l li ng  a n d sa mpl in g o pe ra t io ns .

Dos es  t o  wor k er s we r e bo u nd ed  b y  e va l ua ti ng  a “b o un di ng  an al y si s”  s c en ar i o, i n t he  a b se nc e o f an y 
e xi st in g  d at a  o n wo r ke r d os es  f o r th i s ki nd  of  wo rk  i n t he  f i el d.  Wor ke r s we re  as su med  t o s pi ll  smal l
a mo un ts  of  s o il /s ed i me nt  (1  g ra m o f c on ta mi n at ed  so il /s e di me n t fi ve  ti me s  p er  y e ar  f o r a to t al  o f  5 
g ra ms ) o r gr o un dwat e r (1  mi ll il i te r o f co nt a mi na t ed  g ro u nd wa t er  f iv e  t ime s pe r y ea r f or  a  t o ta l o f 5
mil li li t er s)  on  t he mse lv e s du ri n g th e  c ou rs e  o f h an dl in g  t he  co re  s a mp le s .  To max imi ze  t he  po te n ti al 
d os e, i t  was  fu rt he r  a ss u me d th a t th e  wor ke r s di d  n ot  wa sh  o f f th e c on ta min at io n , bu t  a ct ua l ly 
i ng es te d  i t.

Rad io nu c li de  in ge st i on  wa s ca lc u la te d  f ro m t he  a v er ag e mea su r ed  a ct i vi ty  va lu es  fo r H3 , C1 4, Sr9 0,
Tc9 9, U2 33 , U2 38  an d Am2 41  in  s oi l  a nd  gr ou nd wat er  (s ee  Ta bl e 4 -2 ).  Whe re  av er ag e  v al u es  wer e  n ot 
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a va il ab l e, ma xi mu m mea su r ed  v al u es  we re  s ub s ti tu t ed . The  mea s ur ed  da ta  p r ov id e d in  Ta bl e 4 -2 
wer e ob t ai ne d  f ro m s ev er a l so ur c es  i n cl ud in g  Lii k al a et  al . 1 98 8, DOE 19 9 3, a nd  Pe te r so n et  al .
1 99 6) .  Tot al s wer e b as ed  o n  a  y e ar ly  c o ns ump ti on  o f  5  g r ams of  so il  an d 5 mil li l it er s o f gr o un dwat e r.
Do se  f ac t or s f or  t he  Co mmi tt ed  Ef fe ct i ve  Dos e  Equ i va le nt  we re  ta ke n f ro m t he  EPA re po r t, "Li mit in g 
Val ue s o f Ra d io nu cl i de  I n ta ke  a n d Ai r  Con ce n tr at i on  a nd  Do se  Co nv er s io n Fac to rs  fo r I nh al at i on ,
Sub me rs i on  a n d In ge s ti on , Fed er a l Gu i da nc e Rep or t  No. 1 1 " (EPA- 52 01 / 1- 88 - 02 0) , p ub li s he d in 
Sep te mb e r 19 8 8.  Th e  d os e  f ac to r  f or  C- 14  wa s ta k en  f ro m t he  va lu e f or  l a be le d o rg an i c co mp o un ds .

For  t he  so il  in ge st i on  p a th wa y, th e t ot al  d o se  ( f or  a ll  ra di o nu cl id e s)  c a me  t o l es s t ha n 0.0 04 
mre m/ ye a r, wh ic h is  25 ,0 0 0 ti me s  l es s  t ha n t he  l i mi t of  10 0 mre m/ ye a r al l owed  f o r me mbe rs  o f  t he 
p ub li c u nd er  10  CFR 8 35 , Se c ti on  20 8.  The  g r ou nd wa t er  i n ge st io n  p at h wa y is  sl ig h tl y sma ll er , wit h a 
t ot al  d o se  o f  a pp ro x imat e ly  0 .0 0 2 mr e m/ ye ar .

To estimate the total potential risk to workers from this “bounding analysis” exposure scenario, it
was further assumed that the workers were exposed during the entire life of the project, which is ten
years.  The combined annual dose from both the soil and groundwater ingestion pathways was
6.16E-03 mrem per year (3.85E-03 + 2.32E-03).  Over the ten-year lifetime of the project, the total
dose was ten times that amount, or 6.16E-02 mrem.  The lifetime fatal cancer risk is calculated by
multiplying this ten-year dose by the dose-to-risk conversion factor of 4E-04 deaths per person-rem
(NRC 1991).  This calculation yields a lifetime risk of 3.08E-08, or roughly three in 100 million.

Table 4-2: Human Health Exposure Rates

Soil Ingestion
(5 g/y)

Groundwater Ingestion
(5 ml/y)

Radionuclide mrem/
pCi

pCi/g
(max)

Total
pCi

mrem/y pCi/l (avg) Total pCi mrem/y

H-3 6.40E-08 0 0 0.00E+00 3455 17.275 1.11E-06

C-14 2.09E-06 13.2 66 1.38E-04 72 0.36 7.52E-07

Sr-90 1.42E-04 1.4 7 9.94E-04 9.9 0.0495 7.03E-06

Tc-99 1.46E-06 6.2 31 4.53E-05 303 1.515 2.21E-06

U-233 2.89E-04 0.46 2.3 6.65E-04 18.6 0.093 2.69E-05

U-238 2.55E-04 1.4 7 1.79E-03 2.38 0.0119 3.03E-06

Am-241 3.64E-03 0.012 0.06 2.18E-04 125 0.625 2.28E-03

TOTAL: 3.85E-03 TOTAL: 2.32E-03
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Although radioactive exposure would not be a problem, the potential chemical toxicity of the
contaminants in the soils/sediments and groundwater from the proposed contaminated area also
needs to be considered.  Because the proposed contaminated area would be within the 100-HR-3
CERCLA operable unit, contaminant concentrations are evaluated according to CERCLA
standards.  Several recent studies of the 100-H Area indicate that only chromium and nitrate are of
regulatory concern (Liikala 1998, DOE 1993, and Peterson 1996).  Chromium concentrations are
not at a level that would be of concern to human health, but they are high enough to be of concern
to Columbia River salmon that spawn nearby.  The CERCLA pump and treat system in the 100-H
Area was put into place to extract the chromium so that it would not enter the Columbia River.
Nitrate concentrations are also of regulatory concern, but unlike many organic contaminants, nitrate
does not pose a cancer risk.  Because groundwater from the contaminated area would not be used
for drinking water, and because scientists would not consider drinking any groundwater collected
either from the background or contaminated area, there would not be any potential for human
exposure.

4.2.8.2 Site Specific Hazards and Accidents

Reasonably foreseeable accidents associated with the proposed FRC could involve: construction
accidents associated with well-drilling and sampling; striking a subsurface structure during drilling;
spilling a tank of stored liquid chemical, such as glucose or acetate; and leaks of contaminated
purgewater from fittings and valves.

Very few accidents associated with well-drilling/sampling or striking a subsurface structure have
occurred recently at the Hanford Site (Dunigan 1999).  For example, many years ago there was a
fatality during a drilling operation.  A drill operator became trapped in a well while trying to
retrieve a drill component and suffocated.  Over the past 20 years, there have also been a few
instances where drill rigs were not properly stabilized and tipped over.  In these cases the operators
did not follow appropriate operating procedures.

Although spills of chemicals used at the background or contaminated area would be possible, the
quantities of materials stored or transported onsite would be small (i.e., a few gallons of
concentrated material or at most 55 to several hundred gallons of a one percent solution).  For
experiments where long-term injections of nutrients, tracers or other materials would take place, the
rate of injection is likely to be less than ten gallons per day.  Therefore, 200 to 300 gallons of
diluted material would last at least two weeks.

A direct spill to the Columbia River would not be possible since the route from PNNL laboratories
(where chemicals might be prepared) to the background and contaminated areas does not cross the
Columbia River or any tributaries.  In addition, FRC activities would not occur any closer than 150
feet to the Columbia River.

As discussed in Section 4.2.3, there would be no impacts to groundwater or surface water as a result
of injection of the materials.

Noise

Act iv it i es  t o  b e un d er ta k en  a t t he  p r op os ed  co nt a mi na te d  a re a  a nd  b a ck gr o un d ar e a ar e  l is te d  i n
Sec ti on  2.2.3 .  Noi s e as s oc ia te d  wit h  d ri ll i ng  wo ul d be  te mp o ra ry  a n d wo u ld  p ot e nt ia l ly  d is t ur b
wil dl if e  o r o th er  s e ns it i ve  r ec e pt or s  f or  o n ly  s h or t pe r io ds  du ri ng  da yl i gh t ho u rs .  Dr il li n g op e ra to rs 
wou ld  b e  r eq u ir ed  t o  mee t  a ll  OSHA r e qu ir eme nt s.
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Rep re se n ta ti v e ac ti v it ie s  a nd  a v er ag e  n oi se  le ve l s ar e p re se n te d be l ow:

•  The average noise level of a compressor at a point 1 foot (0.3 m) distant is 88-90 decibels
(dB/A).

•  The average noise level of well sampling is 75-78 dB/A for the sampler.

•  The average noise level of a generator at a point 1 foot (0.3 m) distant is 93-95 dB/A.

•  The average noise level of well drilling at a point 49 feet (15 m) distant is 89-111 dB/A.

Noi se  l e ve ls  wo ul d n ot  e x ce ed  n o is es  he ar d d ur in g  r ou ti n e da i ly  a ct i vi ti e s.  De c ib el  le ve ls  ar e b el ow
t ha t co n si de r ed  t o b e ha r mf ul  ( s ee  Fi gu re  3 - 6) .  No is e f ro m FRC a ct i vi ti e s wo ul d  b e t empo ra r y an d 
l ik el y t o di s tu rb  wi ld li f e or  o t he r s en si ti v e re c ep to rs  fo r o nl y sh o rt  p e ri od s d ur in g  d ay li g ht  h o ur s.

Bec au se  of  ES&H p la n ni ng  an d co n tr ol s , an d t he  s mal l- sc a le  r e se ar ch  ex pe c te d at  an  FRC, t he r e
wou ld  b e  n o a dv er se  impa c ts  t o h uman  he al th .

4.2.9 Waste Control

Was hi ng t on  Ad mi ni st r at iv e  Cod e ( WAC)  17 3- 30 3  r eq u ir es  t h e id e nt if ic a ti on  an d ap p ro pr i at e
man ag eme nt  o f  d an ge r ou s was te s a nd  t h e da ng e ro us  co mp on e nt  o f  mix ed  wa st e s, a nd  id en t if ie s
s ta nd ar d s fo r  t he  t r ea tme nt  a nd  la nd  di sp os a l of  th es e was te s .  The  co de  wo ul d b e ap p li ca bl e  t o was te s
t ha t ar e  a nt i ci pa te d  t o b e de si g na te d  a s mi x ed  wa st e.  DOE Or de r 43 5 .1  p r ov id es  re qu i re me nt s  f or 
r ad io ac t iv e was te  c o nt ro l .  WAC 17 3- 3 04  r eq u ir es  th e id e nt if i ca ti on  an d a pp ro pr i at e man ag eme nt  o f 
s ol id  wa st es .  It  wo ul d b e ap pl i ca bl e  t o an y  s ol i d wa st e  g en e ra te d a t th e  p ro po s ed  FRC.

I n ac co r da nc e  wit h t he  Ha nf or d Pur ge wat er  St ra te g y (J ul y  1 99 0 ), s ho u ld  p u rg ewat e r co n ta in  l e ve ls  of 
h az ar do u s an d  r ad io a ct iv e  c on st i tu en t s ab ov e  a gr e ed -t o h ea lt h  a nd  e n vi ro n me nt al - ba se d  c ri te r ia , t he 
p ur ge wa t er  i s  s en t t o a c en tr al  Ha nf o rd  f ac i li ty  fo r fu t ur e t re at me n t an d  d is po s al .  Th e “St ra te g y fo r
Han dl in g  a nd  Di sp os i ng  o f  Pur ge wat er  at  t he  Ha nf o rd  Sit e , Wa s hi ng to n ” (WHC- MR-0 0 39 ) was 
a pp ro ve d  b y DOE, EPA a nd  Wa sh in g to n Dep ar tme nt  o f  Eco lo g y on  Au gu st  21 , 1 99 0.  The  s t ra te gy  is 
i nc or po r at ed  by  r ef e re nc e  i n Ap p en di x  F o f t he  Ha nf or d Fed er a l Fa ci l it y Agr ee me n t an d  Con se n t
Ord er  ( Tri -Pa rt y Ag r ee me n t.)

All  was t es  wo ul d be  ev al u at ed  a n d ma n ag ed  i n  c omp li an ce  wi th  th e ap p ro pr i at e re q ui re men ts .  Th e
r eg ul at o ry  s t an da rd s  wou l d be  me t th r ou gh  t h e us e  o f ap p ro pr i at e wa s te  p a ck ag in g  a nd  la be li n g; 
p la ce me n t in  de si gn a te d was te  s t or ag e  a re as , a nd  ro ut in e  i ns p ec ti on s  a nd  ma in te n an ce .  It  i s  e xp e ct ed 
t ha t so l id  wa st es  mi gh t b e di sp o se d o f in  t h e En v ir on me n ta l Res to ra t io n Dis po sa l  Fac i li ty  ( ERDF) ,
t he  Low- Le ve l  Bur ia l  Gro u nd s (LLBG), ot he r Han fo r d Si te  wa st e  c on tr o l un i ts , or  at  o f fs it e p er mi t te d
f ac il it i es .  Li qu id  wa st e s wo ul d  b e d is po se d  o f i n th e ETF.  Lo w- le v el  r a di oa ct i ve  c o nt amin a te d
mat er ia l s mi g ht  b e d is po s ed  o f i n th e  LLBG.

The  ERDF i s d es ig ne d  t o mee t RCRA mi n imum t e ch no l og ic al  re qu i re me nt s  f or  la nd fi l ls  i n cl ud in g 
s ta nd ar d s fo r  a  d ou b le  l i ne r, a  le ac h at e co l le ct i on  s ys t em, l ea k de t ec ti o n, a nd  fi na l  c ov er .  It  al so  me et s
p er fo rma nc e s ta nd ar d s un d er  Tit l e 10 , CFR, Par t 6 1 fo r  d is po s al  o f  l ow l e ve l was te .  Th e LLBG me e t
t he  p er f or ma n ce  s ta n da rd s  u nd er  10  CFR 61 .  An y of f si te  f a ci li t y to  wh ic h d an ge ro u s wa s te  wou l d be 
s en t wo u ld  me et  t he  re qu i re me nt s  o f RCRA.

App ro xi mat el y  3 ,5 00  ga ll o ns  o f p ur ge wat er  wo ul d b e ge ne r at ed  an d co n si de r ed  was t e fo r  e ac h
r es ea rc h  e ve n t.  Fo u r su c h ev en t s co u ld  b e e xp ec t ed  t o o cc ur  ea ch  y e ar .  Pu rg ewa te r wou ld  b e 
c ol le ct e d in  ta nk er  tr uc k s an d d is po s ed  a t t he  ETF.  So i ls  wa st e is  es ti mat ed  t o  b e a pp ro xi mat el y  o ne -
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t hi rd  o f  t he  to ta l mat er i al  r emo ve d d ur in g d ri ll i ng .  Th is  wo ul d to t al  a p pr ox ima te ly  27 5 ki l og ra ms pe r
t es t be d .  All  was t es  wo ul d be  ev al u at ed  a n d ma n ag ed  i n  c omp li an ce  wi th  th e ap p ro pr i at e
r eq ui re men ts .  Th e r eg ul a to ry  s t an da r ds  wou l d be  me t th r ou gh  us e of  ap pr o pr ia te  wa st e  p ac ka g in g
a nd  l ab e li ng ;  p la ce men t i n de si g na te d  was te  st or a ge  a re a s, a n d ro ut i ne  i n sp ec ti o ns  a n d ma in t en an c e.
Bes t ma n ag eme nt  p ra c ti ce s  wou ld  be  i n st it ut e d wh e re ve r a pp li c ab le .  Th e maj or it y  o f n on -h az a rd ou s 
s ol id  wa st e mat er ia l  g en e ra te d d ur in g  d ri ll i ng  wo ul d be  in  t h e fo rm of  s u bs ur fa c e dr i ll  c ut t in gs  (s oi l
mat er ia l s) .  Th is  s o il  ma te ri al  an d b en to ni t e cl a y wo ul d  b e u se d to  ba ck f il l th e  t es t  h ol es  at  t h e
c ompl et i on  o f  f ie ld  wo rk . I f th e re  we re  a ny  so il  ma te ri a l re mai ni ng  af te r  b ac kf i ll in g , it  wo ul d b e
d is tr ib u te d a ro un d e ac h d ri ll  s i te .

Con ta mi n at ed  wa st es  (i .e ., ra di o ac ti v e, c he mic al , a nd  mi xe d was te s)  wo ul d  b e ha n dl ed  un de r e xi st i ng 
p ro ce du r es  f o r de al i ng  wi th  s uc h  was t es .  Al l wa s te s ge n er at e d fr om no rma l ev er y da y a ct iv it i es  b y 
h uman  wo rk er s , in cl u di ng  bi ol og i ca l was te s, ga rb a ge , an d  s imi la r ma t er ia l s, wou l d be  ke pt  i n 
c on ta in men t a nd  e xp o rt ed  fr om t h e wo r k si te s  t o p ro pe r d is po s al  f ac i li ti e s, t o p re cl u de  l ea v in g a ny 
was te s b eh in d  d ur in g  a nd  at  t he  te rmi na ti on  of  t h is  a ct i vi ty .  Tr ai l er s f or  t he  FRC wou ld  b e  e qu i pp ed 
wit h po r ta bl e  c he mi c al  t o il et s, wh ic h  wou ld  be  s e rv ic ed  pe ri o di ca ll y .

4.2.10 Transportation

Mis ce ll a ne ou s  c he mi c al s, ac id s ( e.g., s ul fu r ic , n it ri c a nd  h y dr oc hl o ri c) , b as es  (s od i um h yd r ox id e ),
r ea ge nt s  ( e.g ., Hac h  Kit ) , fo rma ld eh y de , or  ot he r  c he mi c al s u se d on s it e f or  c on d uc ti n g ch emi ca l
a na ly se s  a nd  sa mp le  pr ep a ra ti on  mi gh t  b e in f re qu e nt ly  t r an sp o rt ed .  Ge ne r al ly , l es s t ha n 2.2  g al l on s
( on e li t er ) o f th es e  c he mic al s wou ld  be  u se d  o n a  y ea rl y  b as i s.  U.S. De p ar tmen t  o f Tra ns po r ta ti o n
( DOT)  Ha za rd o us  Mat e ri al s  Reg ul a ti on s  ( Ti tl e  4 9, CFR, Par ts  17 1- 1 80 ) es t ab li s h th e r eq ui r emen ts 
g ov er ni n g pa c ka gi ng  an d s hi pp in g  o f h az ar do u s ma t er ia ls .  Th e se  s ta n da rd s  wou ld  be  a p pl ic ab l e to 
a ny  n ec e ss ar y  s hi pme nt s o f ha za r do us  ma te ri a ls  t o  o r fr o m an  FRC.

The  PNNL Shi p pi ng  a n d Tr a ns po rt a ti on  Pr og ra m e ns u re s co mpl ia n ce  wit h  t he  DOT Ha z ar do u s
Mat er ia l s Re g ul at io n s an d  DOE r e qu ir e me nt s s pe ci f ic  t o p ac ka g in g an d  t ra n sp or ta t io n s af et y.  The 
PNNL Ha z ar do u s Ma te r ia ls  Tr an sp o rt at i on  Off i ce r wou ld  b e  c on s ul te d t o as s ur e th e  s af e  p ac ka g in g
a nd  t ra n sp or t  o f an y  r eg u la te d s ampl e s, h az a rd ou s  mat er i al s, or  was t es .

4.2.11 Utilities and Infrastructure

The  e xi s ti ng  fa ci li t ie s p ro po se d  t o b e us ed , a s men ti on e d in  Se ct io n  3 .0 , h av e a mp le  of fi ce / la bo r at or y
s pa ce  t o  a ll o w fo r t he  a d di ti on  of  t h e smal l  n umb er  o f FRC s t af f an d  r es e ar ch er s .  Be ca us e o f th e 
s ma ll  n u mb er  of  p eo p le  e x pe ct ed  to  wo rk  a t t he  FRC, i mp a ct s t o in fr a st ru c tu re  f e at ur e s su ch  as 
h ou si ng , e du c at io n, he al t h ca re , p ol i ce  a nd  fi re  pr ot ec t io n, an d wa t er  a n d se wa g e wo u ld  n ot  be 
a nt ic ip a te d a s a re s ul t o f impl e me nt a ti on  o f  FRC re se ar c h.  I ni ti at i on  o f  FRC-r e la te d  a ct iv i ti es  li ke ly 
wou ld  n o t re q ui re  a n  i nc r ea se  i n  s ta f f, a s t he  ma jo ri ty  of  t h e ac ti v it ie s  c ou ld  be  i mpl emen t ed  wi th 
e xi st in g  p er s on ne l.  Any  ad di ti o na l p er so nn e l in v ol ve d i n FRC a ct iv i ti es , s uc h a s vi s it in g r es ea r ch er s,
wou ld  n o t imp ac t ex i st in g  i nf ra s tr uc t ur e.

Sta gi ng  ar ea s  ( ap pr o xi ma t el y 10 0  x  1 0 0 fe et )  wou l d be  u s ed  f o r ma te r ia l a nd  e qu i pmen t  l ay do wn an d 
a s te mp o ra ry  sa te ll i te  a c cu mu la t io n a re as  f o r wa s te s (i n  d ru ms, t an k s, o r  o th er  co nt a in er s)  ge ne r at ed 
b y ch ar a ct er i za ti on  ac ti o ns  ( e.g ., d r il l cu t ti ng s  a nd  d e co nt a mi na ti o n wa s te s) .  St ag i ng  a re a s wo u ld  b e
o pe ra te d  a nd  ma in ta i ne d i n co mp l ia nc e  wit h s it e was te  c o nt ro l  p ro ce d ur es  fo r th e  d ur a ti on  o f  t he i r
o pe ra ti o n an d  d ur in g  s et u p of  d e co nt a mi na ti o n tr a il er s/ c ha ng e  h ou se s .  St ag in g a re as  wo ul d b e
e st ab li s he d i n pr ev i ou sl y  d is tu r be d a re as  ( o r in  ar ea s t ha t wou ld  r e qu ir e  min ima l gr a di ng ) a nd  wo ul d



Environmental Assessment
for the Selection and Operation of the Proposed Field Research Centers for the NABIR Program

06/30/00

4 37

b e co ve r ed  wi th  g ra v el  o r  g ra ve l  a nd  ge ot ex t il e mat er ia l .  Te mp or ar y  a cc e ss  r oa d wa ys  (o r te mpo ra r y
e xt en si o ns  o f  e xi st i ng  r o ad wa ys )  mig h t al so  be  c o ns tr uc t ed , a s ne ce s sa ry .  Cl ea r in g o f lo w b ru sh  or 
r emov al  of  t r ee s an d  s hr u bs  wit h  t he  go al  o f  min i mi za ti o n of  cl ea ri n g mi g ht  a ls o  o cc u r.

4.2.12 Environmental Justice

No po te n ti al  impa ct s  h av e  b ee n i de nt i fi ed  t h at  wo ul d af f ec t o th er  1 0 0- H e mp lo ye e s or  of fs it e  p ub l ic .
The  v ic i ni ty  su rr ou n di ng  th e 10 0 -H Ar ea  i s l ar ge  an d th e  p ro p os ed  a c ti on  wo ul d n ot  r e su lt  i n  a dv e rs e
h uman  h e al th  or  e nv i ro nme nt al  e f fe ct s  o n th e  p ub l ic , in c lu di n g lo w- i nc ome  o r mi n or it y  p op ul a ti on s .

The  Han f or d Sit e NEPA Ch a ra ct er i za ti o n Re po r t (Ne it ze l e t al . 1 99 9)  de te r mi ne d t ha t t he  1 00 - H Ar e a
i s lo ca t ed  wi th in  a  ce ns u s bl oc k  t ha t  c on ta i ns  n o  r es id e nt s.  Sec ti o ns  4 .2.3.1 a nd  4 .2.3.3 s ta te  th at  t h er e
wou ld  b e  n o i mp ac ts  to  s u rf ac e wat er s  ( i.e., t he  Co lu mb i a Ri v er ) or  th e g ro un dwa te r.  The re f or e, th er e
wou ld  b e  n o i mp ac ts  to  i n di vi du a ls  u s in g th e  Col u mb ia  Ri ve r f or  s ub s is te n ce  f is h in g o r ot he r 
s ub si st e nc e p ur po se s .  Th er e wo u ld  b e  n o di s pr op o rt io na t e an d  a dv er s e imp ac ts  t o  l ow- in co me  an d
min or it y  p op u la ti on s .

4.3 No Action

Und er  t h e No  Ac ti on  al te r na ti ve , t he r e wo ul d  b e n o FRCs  at  t h e Oa k Rid ge  an d Ha n fo rd  si te s. As  a 
r es ul t, DOE wou ld  n o t be  ab le  t o  c on d uc t in t eg ra t ed  f ie l d- ba s ed  r es e ar ch  an d no  in tr u si ve  a c ti on s 
wou ld  b e  t ak e n by  t h e NABIR Pro g ra m, re su lt i ng  i n  n o imp ac ts  to  t he  af fe c te d en v ir on men t at  Oa k
Rid ge  a n d Ha n fo rd  ( a s de s cr ib ed  in  Se ct io n 3 .0 ).  Fut ur e  r es e ar ch  c o ul d t ak e pl a ce  a t  o th er  fi el d  s it es 
( e.g., STEFS) ; ho we v er , t he  s it e  c on d it io ns  wo ul d  n ot  me et  t h e ne ed e d cr i te ri a o r th e  p re fe r re d
c ha ra ct e ri st i cs  ( se e  Sec t io n 2.2 .1 .2 )  t ha t wou ld  en ab le  th e NABIR Pr og ra m t o as s is t DOE wit h 
i de nt if y in g n ew b io r emed i at io n t ec hn o lo gi es .
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5.0 CUMULATIVE EFFECTS OF THE ALTERNATIVES

Cumul at i ve  e f fe ct s a re  t h os e th a t re s ul t fr o m th e  i nc re men ta l  i mp ac t  o f a n ac ti o n co n si de re d  i n
a dd it io n  t o i mp ac ts  of  p a st , pr e se nt , a nd  r e as on a bl y fo r es ee a bl e fu t ur e a ct io ns , r eg a rd le ss  of  wh at 
a ge nc y o r pe r so n un d er ta k es  s uc h  o th e r ac ti o ns  ( Tit le  4 0  CFR, Par t 1 50 8.7 ).  Cu mul at i ve  e ff e ct s c an 
r es ul t f ro m i nd iv id u al ly  mi no r b ut  c o ll ec ti v el y s ig ni fi c an t a ct io ns  ta ke n  o ve r a  p er i od  o f t ime.

5.1 Cumulative Effects of Siting and Operating an FRC on the ORNL/Y-12
Site

The  a ct i on s t ha t DOE c on s id er s r ea so n ab ly  f o re se e ab le  a n d pe r ti ne nt  to  t h e an al y si s o f cu mu l at iv e 
e ff ec ts  fo r t he  ORNL/Y-1 2  Sit e a re  d e sc ri be d  i n t he  s ec t io n b el ow.

Comprehensive Environmental Response, Compensation, and Liability Act (CERCLA)
Activities in the Bear Creek Valley Watershed.  The RI/FS for the Bear Creek Watershed has
been completed to address contamination associated with former waste disposal activities in Bear
Creek Valley.  The Record of Decision is scheduled to be signed in calendar year 2000.  Several
CERCLA remedial actions have been identified for implementation in the Bear Creek Valley
Watershed.  Proposed CERCLA actions that could impact levels of groundwater and soil
contamination within the proposed FRC boundaries include but are not limited to the following:

1. Hot spot removal and capping of the BY/BY.  The purpose of this action is to reduce the flux of
uranium discharging into Bear Creek and the Maynardville Limestone through North Tributary 3
(NT-3).  It is anticipated that this action would eventually decrease the concentration of uranium
in Bear Creek and the Maynardville Limestone downstream from NT-3.

2. S-3 Ponds plume tributary interception.  The purpose of this action is to reduce the flux of
contaminants from the S-3 groundwater plume into the surface stream NT-1 and the main-stem
of Bear Creek.

3. Removal of soil and sediment hot spots of contamination within the Bear Creek floodplain.

Pro ce du r es  a n d pr ot o co l e ns ur in g  FRC ac ti vi t ie s d o no t i nt er f er e wi t h CERCLA re med ia t io n ac t iv it i es 
wou ld  b e  d es c ri be d i n th e  FRC Ma na ge men t Pl a n.  I n ad di t io n, "Ope ra t in g I ns tr uc t io ns " d es cr i bi ng 
t he se  p r oc ed u re s an d  p ro t oc ol  wo ul d b e ad de d  t o t he  CERCLA Fe de ra l Fac il i ti es  Ag re eme nt  ( FFA).

CERCLA Was te  Di spos a l Fa c il it y.  DOE h as  p u bl is he d  a  RI /FS fo r  t he  di sp os a l of  ORR CERCLA
was te s ( DOE J an ua ry  19 98 ) .  Alt e rn at i ve s in  th e RI/ FS s t ud y i nc lu de  di sp o sa l of  CERCLA wa st e s
o ff si te  an d i n a ne w d is p os al  f a ci li t y, t he  En vi r on me nt a l Ma n ag emen t  Was t e Ma na g emen t  Fac il i ty 
( EMWMR)  to  b e  c on st r uc te d  o n th e  ORR.  Th re e  a lt e rn at iv e  s it e s on  t h e ORR h av e b ee n c on si de r ed :
t wo  j us t  n or t h of  Be ar  Cr ee k Ro a d an d  t he  t h ir d a lo ng  St at e Hig hway  95  a t  t he  i n te rc h an ge  wi th  St at e
Hig hway  58 .  Th e Pr o po se d  Pla n a nd  Re co rd  o f  Dec i si on  f o r th e  CERCLA Was t e Di sp o sa l Fac il it y 
h av e no t  b ee n  p ub li s he d, so  n o d ec is i on s co n ce rn i ng  t he  co ns t ru ct io n  o f t hi s fa c il it y  o n th e  ORR ha ve 
b ee n ma d e.  I t is  n o t an t ic ip at e d th a t th e d is po s al  c el l  wou l d be  c o ns tr u ct ed  wi th in  th e bo u nd ar y  o f th e 
p ro po se d  FRC.  Du e t o co n tr ol s u se d a t th e EMWMF th er e a re  n o  a nt ic i pa te d  r el ea s es  ( DOE J an u ar y
1 99 8) .
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Const ruc ti on and Ope ra ti o n of  t he Spa ll at io n Neut ro n So urc e.  DOE i ss u ed  a  NEPA Re co rd  of 
Dec is io n  o n J un e 30 , 1 99 9  ( 64  FR 1 25 )  t o pr o ce ed  wi th  t h e co n st ru ct i on  a n d op er a ti on  of  a  Sp al la t io n
Neu tr on  So ur c e (SNS)  f ac i li ty  a t  ORNL.  The  SNS i s an  a c ce le r at or -b a se d r es ea rc h  f ac i li ty  t h at  wi ll 
p ro vi de  U.S. sc ie nt i fi c a nd  i nd u st ri a l re se a rc h c ommu ni t ie s a  s ou rc e  o f p ul se d n eu tr o ns .  Th e fa c il it y
wil l be  us ed  to  c on d uc t r es ea rc h  i n s uc h ar e as  a s  mat er i al s s ci en ce , c on d en se d mat te r  p hy si c s, t h e
mol ec ul a r st r uc tu re  of  b i ol og ic a l ma t er ia ls , p ro p er ti es  of  p o ly me rs  an d c ompl ex  fl ui d s, a nd 
mag ne ti s m.  The  SNS is  b e in g bu i lt  n e ar  t he  to p o f Ch es t nu t Rid ge  a p pr ox i ma te ly  fo ur  mi le s ( 6 km) 
s ou th we s t of  th e pr o po se d  FRC c o nt ami na te d a re a.  Acc or d in g t o th e EIS f o r th e SNS ( DOE 1 99 9 a) ,
r ad io ac t iv e c on ta mi n at io n  o f th e  e ar t he n be r ms  s u rr ou nd i ng  t h e SNS i s ex p ec te d.  Howe ve r, SNS is 
l oc at ed  on  a  ri dg e ( away  fr om t h e pr o po se d FRC) a nd  t he r e is  no  e xp e ct ed  co nt ami na ti o n of 
g ro un dwa te r.  Emi ss i on s f ro m th e  SNS wi ll  d r ai n i nt o Wh i te  Oa k Cr ee k  i n t he  Bet h el  Va ll ey , whe re a s
t he  p ro p os ed  FRC, l o ca te d  i n th e  Bea r  Cre ek  Va ll e y, wou l d dr a in  i nt o  Bea r  Cre ek .  As  de sc ri b ed  i n 
Sec ti on  4.0, vi rt ua l ly  n o  i mp ac t  wou l d be  e x pe ct e d in  d e ve lo p in g an d  o pe r at in g t he  FRC.  In c re me n ta l
i mp ac ts  wo ul d  b e mi n imal  an d wo u ld  n o t be  c u mu la t iv e wi t h th o se  a ss o ci at e d wi th  co ns t ru ct io n  a nd 
o pe ra ti o n of  th e SNS.  SNS an d t he  p r op os ed  FRC a re  i n d if fe r en t dr a in ag e  b as in s  o f t he  ORR.  As 
n ei th er  ac ti v it y is  ex pe c te d to  pr od u ce  a dv e rs e i mp ac ts  fr om it s li q ui d e mi ss io n s, i t  i s ex p ec te d  t ha t
t he re  wo ul d b e no  c u mu la t iv e imp ac ts  fr om t h es e g eo gr ap h ic al l y se pa r at e f ac il it i es .

Tra ns po r ta ti o n of  Lo w- Le v el  ( Ra dio ac t iv e)  Wa st e  and Mi x ed Lo w- Le ve l  ( Ra dio ac ti v e)  Wa st e
f ro m the  ORR to  Off s it e Tre at me nt or  Di spos a l Fa c il it ie s .  DOE p ro po s es  t o p ac ka g e an d
t ra ns po r t lo w l ev el  wa st e  ( LLW)  an d mix ed  LLW of f si te  f o r tr e at me nt  an d d is po sa l .  On si te  d i sp os a l
i s no t a va il a bl e fo r  t he  ex pe ct e d li f ec yc le  vo lu mes  n or  th e t ec hn ic a l co n st it ue n ts  o f  man y Oak  Ri dg e
LLW s tr e ams.  Bec au s e wa s te  d is p os al  is  c ri t ic al  to  o ng o in g e nv ir on men ta l  c le an u p an d 
r ei nd us t ri al i za ti on  of  t h e Re se r va ti o n as  we ll  a s  t o on g oi ng  re se ar c h an d  d ef en s e mi s si on s, th e DOE
p ro po se s  t o p ac ka ge  an d t ra ns po r t si g ni fi ca n t qu a nt it ie s  o f e xi st in g  a nd  fo re ca s te d ORR LLW to  o t he r
DOE s it e s or  to  l ic e ns ed  co mmer c ia l f ac il it i es  f o r tr ea t me nt  or  d is p os al .  Th er e  a re  cu rr en t ly  t wo dr af t 
EAs  b ei n g pr e pa re d f or  t h es e pr o je ct s .  Bas e d on  av ai la b le  i n fo rmat i on , s ome of  th e c on ta mi n at ed 
was te s f ro m r es ea rc h  c on d uc te d a t th e  p ro po s ed  FRC wo ul d  b e c on si de r ed  b o th  LLW an d mix ed 
LLW a nd  co ul d  b e tr a ns po r te d to  an  o f fs it e f ac il i ty  f or  tr ea t me nt  o r  d is p os al .  Ho we v er , wa s te 
q ua nt it i es  h a ve  b ee n  e st i ma te d t o be  ve ry  s mal l ( 12 ,0 00  ga ll o ns  [ ab o ut  4 6 ,0 00  L]  o f g ro un dwa te r a nd 
2 0 cu bi c  f ee t  [ 0.56  cu bi c  met er s ] of  so il  p e r ye a r) .  Th es e v ol umes  ar e l es s th a n on e  p er ce n t of  th e
t ot al  ORR wa s te s co n si de r ed  i n t he  EAs (DOE 19 99 a ).  It  is  e x pe ct ed  th at  wa st es  fr om th e pr o po se d 
FRC wou l d no t  c on tr i bu te  to  c umu la ti v e ef fe c ts  o f  t ra ns p or ti n g LLW f or  t h e ORR.

5.1.1 Earth Resources

Ope ra ti o n of  th e pr o po se d  FRC wo ul d n ot  c on t ri bu t e to  t h e cu mul at iv e  i mp a ct  o n g eo lo g y or  s o il s o f
t he  ORR or  s u rr ou nd i ng  c o mmun it i es .  As  d es c ri be d  i n Se c ti on  4.1.1, no  s i gn if ic a nt  p r ob le ms  ha ve 
b ee n id e nt if i ed  wit h  r eg a rd  t o s it e s ta bi li t y or  th e so i l me d iu m th a t wo u ld  c on s ti tu t e impa c ts  b y 
t he ms el v es  o r  c ombi n ed  wi th  e xi s ti ng  or  f ut u re  c o nd it io n s to  cr ea te  cu mu l at iv e i mp ac t s.  No n e of  th e
p ro je ct s  o r r ea so na b ly  f o re se ea b le  a c ti vi ti e s de s cr ib ed  ab ov e  a re  e x pe ct e d to  a f fe ct  th e ea r th  r e so ur ce s 
o f th e BCV, t hu s th e  min i ma l ef f ec ts  fr om p r op os e d FRC a ct iv i ti es  wo ul d n ot  c on t ri bu t e to 
c umul at i ve  i mpa ct s.

5.1.2 Climate and Air Quality

Ope ra ti o n of  th e pr o po se d  FRC wo ul d n ot  c on t ri bu t e to  t h e cu mul at iv e  i mp a ct  o n t he  c l imat e o r ai r 
q ua li ty  of  t h e ORR.  The  ORR is  in  a n  a tt ai n me nt  ar ea  f o r NAAQS a nd  no  a c ti vi ti e s (e .g., dr i ll in g  o r
s ma ll -a r ea  l a nd  c le a ri ng )  p la nn e d fo r  t he  FRC wo u ld  c on s ti tu t e an  i mpa ct  by  t he mse lv e s (s ee  Se ct i on 
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4 .1 .2 ) o r, c o mb in ed  wi th  ex is ti n g or  fu tu re  co nd i ti on s, cr ea t e cu mu l at iv e  i mp ac t s.  Non e of  th e
p ro je ct s  o r r ea so na b ly  f o re se ea b le  a c ti vi ti e s de s cr ib ed  ab ov e  a re  e x pe ct e d to  a f fe ct  th e cl i ma te  or  a ir 
q ua li ty  of  t h e BCV, th us  th e mi n imal  ef fe ct s  f ro m p ro po s ed  FRC ac ti v it ie s  wou ld  no t c on tr ib u te  t o 
c umul at i ve  i mpa ct s.

5.1.3 Water Resources

Ope ra ti o n of  th e pr o po se d  FRC wo ul d n ot  c on t ri bu t e to  t h e cu mul at iv e  i mp a ct  o n t he  s u rf ac e wat er 
a nd  g ro u nd wa t er  o f t he  ORR or  s u rr ou n di ng  c o mmun i ti es .  Th e p os si bl e  a dd i ti on  o f  t ra c er s, e l ec tr o n
d on or s a nd  a c ce pt or s , nu t ri en ts  an d mic ro or g an is ms, a nd  ot he r  s ub st a nc es  (s ee  Se ct io n  4 .1 .3 )  h av e 
b ee n sh o wn  t o  h av e l it tl e  c on se q ue nc e  o n th e  q ua l it y of  th e s ur fa ce  wa te r  ( Be ar  Cr ee k ) or  t h e
s ur ro un d in g g ro un dwa te r.  The se  ac ti v it ie s wou ld  no t co n st it u te  a n i mp ac t  b y th e ms el v es  o r,
c ombi ne d  wit h  e xi st i ng  o r  f ut ur e  c on d it io ns , c re a te  c umu la ti v e impa c ts . Non e of  th e p ro je ct s  o r
r ea so na b ly  f o re se ea b le  a c ti vi ti e s de s cr ib ed  ab ov e  a re  e x pe ct e d to  a f fe ct  th e wa t er  r e so ur ce s  o f t he 
BCV, th u s th e  min ima l ef f ec ts  f r om p r op os ed  FRC a ct iv it i es  wo ul d no t  c on t ri bu te  to  c u mu la ti v e
i mp ac ts .

As st at e d in  th e Fl o od pl a in  Ass e ss me n t fo r Sit e I nv es ti g at io n  Act iv i ti es  at  t he  Oa k Rid ge  Y- 12  Ar ea 
o f Re sp o ns ib i li ty  ( DOE 1 9 96 ), “ The  a c ti vi ti e s ad d re ss ed  by  t h e fl oo d pl ai n  a ss es s me nt  wi ll  r e su lt  in  n o
mea su ra b le  i mpa ct  o f  f lo o dp la in  cr os s -s ec ti o ns  o r  f lo od  st ag e , an d t hu s d o no t i nc re a se  t he  ri sk  of 
f lo od in g .”   The  p ro p os ed  FRC ac t iv it i es  p la n ne d wit hi n t he  f l oo dp la i n wo u ld  b e s ma ll  in  n at u re  ( s ee 
Sec ti on  4.1.3 .2 ) an d  wou l d no t c on st i tu te  a n  i mp a ct  b y t he ms e lv es  o r , co mbi ne d wit h t he  e xi s ti ng  or 
r ea so na b ly  f o re se ea b le  f u tu re  c o nd it i on s, c r ea te  cu mu la t iv e i mp ac ts .

5.1.4 Ecological Resources

Ter re st r ia l a nd  a qu a ti c s pe ci es  wi th i n th e a re a o f th e p ro po s ed  FRC wo ul d  n ot  b e  i mp a ct ed  ( s ee 
Sec ti on  4.1.4 ) be ca u se  o f  mea su r es  t h at  wou l d be  ta ke n t o av o id  a re a s of  se ns it i vi ty  (e .g ., th e
Env ir on men ta l  Res ea r ch  Pa rk  a nd  ar ea s  u se d f or  s e as on al  hu nt i ng ).  Sec ti o n 4.1.3  d is c us se s t he 
p ot en ti a l imp ac ts  t o  Bea r  Cre ek  an d d emon st r at es  th at  n o  i mp a ct s wo u ld  b e  e xp ec t ed .  Th e ad d it io n  o f
t he  p ro p os ed  FRC ac t iv it i es  wou l d no t  c on st i tu te  an  i mp a ct  b y  t he ms e lv es  or , co mbi ne d  wit h t he 
e xi st in g  o r f ut ur e c on di t io ns , c re at e  c umul a ti ve  impa ct s .  No ne  o f t he  p r oj ec ts  or  r e as on ab l y
f or es ee a bl e a ct iv it i es  d e sc ri be d  a bo v e ar e e xp ec t ed  t o a ff ec t  t he  e c ol og i ca l re s ou rc e s of  t h e BCV, th us 
t he  min i ma l e ff ec ts  fr om pr op os e d FRC a ct iv i ti es  wo ul d n ot  c o nt ri bu t e to  cu mu la t iv e i mp ac ts .

5.1.5 Archaeological, Cultural, and Historic Resources

Acc or di n g to  th e Te n ne ss e e St at e  His t or ic  Pr es er v at io n Off ic e r, n o c ul tu r al  r es o ur ce s  h av e b ee n
i de nt if i ed  wi th in  t h e pr o po se d c on ta min at ed  ar ea  an d ba c kg ro u nd  a re a  ( Ap p en di x E).  I n ad di t io n, no 
h is to ri c  s it e s ar e l oc at e d wi th i n th e  p ro po s ed  b o un da ri e s of  th e FRC.  Th e ad di t io n o f th e p ro po s ed 
FRC a ct i vi ti e s wo ul d  n ot  co ns ti t ut e a n impa c t by  th emse l ve s o r, c omb in ed  wi th  t h e ex i st in g o r fu t ur e
c on di ti o ns , c re at e c umul a ti ve  i mpa ct s .

5.1.6 Land Use, Recreation, and Aesthetic Resources

The  l an d  u se s  o f th e  Bea r  Cre ek  Va ll e y in cl u de  d e ve lo pe d  a re a s su ch  as  t h os e ne a r th e  Y-1 2 Pla nt , t he 
S-3  Pon d s Si t e, a nd  wa st e  c on tr o l ar e as  t ha t  a re  op en  a n d hi g hl y vi s ib le .  In  a d di ti o n, t he r e ar e  s ome
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f or es te d  a re a s.  As  di sc u ss ed  i n  Sec t io n 4.1 .3 , r es ea rc h  s imi la r in  na tu r e to  t h at  p r op os ed  fo r t he  FRC
h as  b ee n  t ak i ng  p la c e.  The re  wo ul d b e no  ma jo r c ha ng es  in  t h e ex is t in g u se  o f t he  a r ea s pr o po se d  f or 
t he  FRC an d n o ma jo r  c on s tr uc ti o n ne c es sa ry  fo r t he  o pe r at io n  o f th e  p ro p os ed  FRC.  Tra il er s , dr i ll 
r ig s an d  o th e r eq ui p me nt  wo ul d b e pl a ce d in  pr ev i ou sl y d is tu r be d ar e as .  Ar ea s u se d f or  s ea s on al 
h un ti ng  wo ul d  b e av o id ed  du ri ng  hu nt i ng  s ea s on . The  a dd i ti on  of  t he  pr op o se d FRC a ct i vi ti es  wo ul d 
n ot  c on s ti tu t e an  i mpa ct  by  t he mse lv e s or , c ombi n ed  wit h  t he  ex is ti n g or  fu tu re  co nd i ti on s, cr ea t e
c umul at i ve  i mpa ct s.

5.1.7 Socioeconomic Conditions

Emp lo ye e s of  th e pr o po se d  FRC wo ul d b e ex is t in g e mp lo ye e s fr o m ORNL an d r es ea rc h er s wou ld  b e 
s ma ll  i n  n umb er  ( se e  Sec t io n 4.1 .7 ). Th e ad d it io n  o f th e  p ro p os ed  FRC ac t iv it ie s  wou l d no t c on st i tu te 
a n impa c t by  th emse l ve s o r, c omb in ed  wi th  t h e ex i st in g o r fu t ur e co n di ti o ns , cr e at e c umul at i ve 
i mp ac ts .  Wh e n co mb i ne d wit h th e  n umb er  o f wor ke r s an d r es ea r ch er s e xp ec t ed  t o b e pr e se nt  a t  t he 
SNS whe n  i t b ec omes  op er a ti on al , wor k er s on  th e FRC c ou l d co n tr ib ut e  t o min or  p o si ti v e ec on o mi c
i mp ac ts , a nd  on ly  mi no r e ff ec ts  on  h o us in g a va il a bi li ty  an d r eg io na l  c ommun it y s er vi c es .

5.1.8 Human Health

The  p ro p os ed  ac ti vi t ie s c on du ct e d at  th e FRC wou l d no t p os e a ny  p ot e nt ia l  f or  a d ve rs e  i mp ac t s to 
wor ke rs  or  t h e of fs i te  p u bl ic  ( s ee  Se ct io n 4 .1 .8 ) .  The s e ac t iv it ie s  wou l d no t a dd  a n y si gn i fi ca n t
q ua nt it i es  o f  r ad io a ct iv e  e mi ss i on s t o th e a ir , wou ld  n o t imp ac t gr o un dwa te r to  le ve l s ab ov e  d ri n ki ng 
wat er  s t an da r ds , an d  wor k er s wo u ld  n o t be  e x po se d  t o an y  d os e s of  r a di at i on  o r c he mi c al s th a t wo u ld 
b e of  c o nc er n .  The s e ac t iv it ie s  wou l d no t c on st i tu te  a n  i mp a ct  b y t he ms e lv es  o r , co mbi ne d wit h t he 
e xi st in g  o r f ut ur e c on di t io ns , c re at e  c umul a ti ve  impa ct s .

5.1.9 Waste Control

The  a pp r ox ima te  v ol u me  o f  was te  ge ne r at ed  a n d re q ui ri ng  st or a ge  f or  th e p ro po se d  FRC wo ul d b e
min imal  (s ee  Se ct io n  4 .1 .9)  i n c ompa r is on  wi th  q u an ti ti e s ge n er at ed  th ro u gh  e nv i ro nme nt al 
r emed ia t io n a ct iv it i es  o n  t he  ORR (DOE 19 98 ) . Th e se  a ct i vi ti e s wo ul d  n ot  co ns ti t ut e a n impa c t by 
t he ms el v es , o r co mb i ne d wit h th e  e xi s ti ng  o r  f ut u re  c on d it io n s, c re a te  c u mu la ti v e imp ac ts .

5.1.10 Transportation

The  e mp l oy ee s  o f th e  p ro p os ed  FRC ar e  c ur re n tl y e mp lo ye d  b y ORNL so  th er e  wou ld  be  n o  i mp ac t 
t o tr af f ic  wi th in  t h e ORR.  I n a dd it i on  t he  nu mb e r of  e x pe ct e d vi si t or s t o th e FRC i s  e xp ec t ed  t o  b e
min imal  (s ee  Se ct io n  4 .1 .7) .  Th e ma i n tr af f ic  r o ut e ex p ec te d  f or  t h e wo r ke rs  a t  t he  SNS fa c il it y  wil l
b e vi a Bet he l  Val le y  Roa d  a nd  Be ar  Cr ee k Ro a d as  FRC wo r ke rs  an d re s ea rc h er s dr i ve  b e twee n
ORNL an d  t he  FRC.  I t is  ex pe ct e d th a t th e FRC-r e la te d t ra ff i c wi ll  be  v e ry  l ig h t an d  wou ld  no t c re at e
a ny  i nc r emen t al  o r c umul a ti ve  i mpa ct s .  The  ma jo r it y of  SNS- r el at ed  tr af f ic  wou l d oc c ur  d ur i ng  t h e
c on st ru c ti on  pe ri od  of  t h e fa ci l it y a nd  t he n  wou l d de cr e as e;  th is  wo ul d o cc ur  a p pr ox i ma te ly  ha lf - wa y
t hr ou gh  th e e xp ec te d  t en - ye ar  l i fe  o f  t he  FRC.

Tra ns po r ta ti o n of  mi ni ma l  q ua nt i ti es  of  h az a rd ou s  mat er i al s i s ex pe c te d t hr ou gh o ut  t h e co ur s e of  FRC
o pe ra ti o ns  ( s ee  Sec t io n 4 .1 .1 0) .  Tr a ns po rt a ti on  of fs it e  o f LLW a nd  mi xe d  LLW i s  c ur r en tl y b ei ng 
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e va lu at e d;  h o we ve r, th e a mo un ts  ge ne r at ed  f r om FRC op er a ti on s  wou ld  be  i n si gn if i ca nt  in 
c ompa ri s on  t o  q ua nt i ti es  ge ne ra t ed  b y  t he  ORR re q ui ri ng  tr an s po rt at i on  ( DOE 1 99 9 e, DOE 19 99 f ).

The se  a c ti vi t ie s wo u ld  n o t co ns t it ut e  a n imp ac t b y th ems el ve s  o r, c o mb in e d wi th  th e e xi st in g  o r f ut ur e
c on di ti o ns , c re at e c umul a ti ve  i mpa ct s .

5.1.11 Utilities and Infrastructure

I mp ac ts  to  u t il it ie s  a nd  in fr as t ru ct u re  s uc h  a s h ou si ng , e du c at io n, he al t h ca re , p ol i ce  a nd  fi re 
p ro te ct i on , a nd  wat e r an d  s ewag e  a re  no t an t ic ip a te d as  a re s ul t of  th e s ma ll  n u mb er  of  i nd i vi du a ls 
i nv ol ve d  i n t he  o pe r at io n  o r re s ea rc h  a ct iv i ti es  of  t he  pr op o se d FRC.  No  n ew c o ns tr u ct io n wou ld  be 
r eq ui re d  f or  op er at i on  o f  t he  FRC.  The  s it i ng  o f  t ra il e rs  a n d smal l  s ta g in g ar e as  f o r su pp o rt 
e qu ip me n t wo u ld  b e i n pr e vi ou sl y  d is t ur be d a re as  an d th e re fo r e wo ul d  h av e  i mp ac t  o n e xi st in g 
i nf ra st r uc tu r e. The s e ac t iv it ie s  wou l d no t c on st i tu te  a n  i mp a ct  b y t he ms e lv es  o r  c omb in ed  wi th  t h e
e xi st in g  o r f ut ur e c on di t io ns  c r ea te  cu mu la t iv e i mp ac ts .

5.1.12 Environmental Justice

Bas ed  o n  t he  an al ys i s in  th is  d o cu me n t as  we ll  a s  i nf or mat io n  d er iv e d fr o m th e SNS EI S (DOE
1 99 9a ), th er e  wou ld  be  n o  d is pr o po rt i on at e r is k o f si gn i fi ca n tl y hi g h an d  a dv er s e po t en ti al  impa c ts  t o
l ow-i nc o me  a n d mi no r it y p op ul at i on s ( se e Se c ti on  4.1.12 ) .  Th er e ar e  n o k no wn  s u bs is t en ce 
p op ul at i on s r es id in g  i n o r ne ar  th e BCV.  Th er ef o re , th e  a dd i ti on  o f  t he  pr op os e d FRC a ct iv i ti es 
wou ld  n o t co n st it ut e  a n i mp ac t b y th e ms el ve s  o r, co mb in e d wi t h th e e xi st i ng  o r f ut ur e  c on di t io ns ,
c re at e c umul a ti ve  i mpa ct s .

5.2 Cumulative Effects of Siting and Operating an FRC on the PNNL/100-H
Area

The  a ct i on s t ha t DOE c on s id er s r ea so n ab ly  f o re se e ab le  a n d pe r ti ne nt  to  t h e an al y si s o f cu mu l at iv e 
e ff ec ts  fo r t he  PNNL/1 00 - H Ar ea  ar e d es cr ib e d in  th e se c ti on  be lo w.

I nt er im Re me dia l Ac t io n a t the 1 00 -HR-3  Ope r able  Unit .  Th e p ro po s ed  FRC li es  wi th in  th e 1 00 -
HR- 3 CERCLA Ope ra bl e  Uni t  t ha t f al ls  un de r t he  Tr i- Pa rt y  Agr e emen t.  Thi s  o pe ra b le  u n it  i s
c ur re nt l y un d er go in g  a n i nt er im re me d ia l ac t io n ( pu mp -a n d- tr e at  s ys t em) f or  c hr o mi um
c on ta mi n at io n  i n ac c or da n ce  wit h  a  CERCLA I n te ri m Rec or d  o f Dec is io n .  Th e pr op o se d FRC wou l d
b e lo ca t ed  h y dr au li c al ly  up gr ad i en t o f th e p ump- a nd -t re a t sy s te m.  The  s y st em i s  c ur r en tl y p umpi n g
c on ta mi n at ed  gr ou nd wat er  fr om t wo we l ls  i mme di at e ly  a dj a ce nt  to  t he  Co lu mbi a Ri v er , p as si ng  th e
wat er  t h ro ug h  a n io n -e xc h an ge  f i lt er , a nd  i n je ct i ng  t he  tr ea t ed  wat e r in t o se ve r al  we ll s lo c at ed  60 0 to 
7 00  y ar d s up g ra di en t  o f t he  r iv e r.  Thr ou gh  th e CERCLA I nt er i m Re co r d of  De ci si o n, t h e EPA a nd 
DOE a re  sc he d ul ed  t o  r ev i ew t he  st at u s an d s uc ce s s of  t h is  p u mp -a nd - tr ea t  e ff or t  i n 2 00 2.

Exc av at i on o f  t he  1 0 7- H Ret enti o n Ba s in.  The  1 0 7- H Ret en ti o n Ba s in  i s c ur re n tl y un d er go i ng 
e xc av at i on , whi ch  wi ll  c o nt in ue  in to  FY 2 00 0 .  Th e ex ca v at io n  r eq ui r es  t h e re mo v al  o f  l ar ge 
q ua nt it i es  o f  c on ta min at e d so il s  b y t ru ck  a c ro ss  th e 10 0 -H Ar ea .  Th e 10 7 -H Ret e nt io n  Bas in  is 
l oc at ed  so ut h ea st  o f  t he  pr op os e d co n ta mi na t ed  a r ea  a nd  ea st  of  t he  pr op o se d ba c kg ro u nd  a re a s.  The 
p ro po se d  FRC wa s lo c at ed  in  c on j un ct i on  wit h  t he  si te  e n vi ro n me nt al  co nt r ac to r t o av o id  t he  pl an n ed 
r emed ia t io n a ct iv it i es .  Du e to  th e s ma ll  n u mb er  of  i nv e st ig a to rs  t h at  wo ul d be  in vo l ve d at  an  FRC,
t he re  wo ul d b e no  i n cr ea s e in  t h e ov e ra ll  t r af fi c  t ho ug h  t he  10 0- H a re a.   
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H Rea ct o r Bui lding Coc oo ning.  Wit hi n  t he  ne xt  f i ve  y e ar s (1 9 99  t o  2 00 4)  th e H Rea ct o r Bu i ld in g i s
s ch ed ul e d fo r  “ co co o ni ng .”  Coc o on in g  i nv ol v es  t h e di sma nt le men t of  an ci l la ry  r e ac to r  f ac il i ti es  an d
p la ce me n t of  th e re a ct or  co re  i n to  s a fe , in t er im st or ag e .  Th e co re  wi ll  be  k ep t  wit h in  a  s t or ag e 
e nc lo su r e de s ig ne d t o pr o vi de  s a fe  s t or ag e f or  u p  t o 75  ye ar s  wit h min ima l ma in t en an c e re qu i re d.
The  H Re ac to r  i s lo c at ed  ou ts id e  t he  pr op os e d FRC c on ta min at e d ar ea .  Th e  c oc oo n in g p ro ce ss  wi ll 
r eq ui re  a sh o rt -t er m i nc r ea se  i n  t he  tr af fi c  a nd  nu mb er  of  wo rk er s t ra ve l in g ac r os s t he  1 00 - H ar e a.

Compr ehe ns iv e  Land Use  Pl an-Col umbia  Ri ve r Cor ri dor .  Th e 1 00 -H Ar ea  l i es  wi th in  a n  a re a 
d ef in ed  in  t h e Re co r d of  De ci si o n fo r  t he  Ha nf or d  Compr e he ns i ve  Lan d -Use  Pl an  EI S as  th e
Col umbi a  Riv e r Co rr i do r ( DOE/ RL No ve mbe r 19 9 9b ).  The  Co lu mb i a Ri ve r  i s u se d by  th e p ub li c
a nd  t ri b es  f o r bo at i ng , wat er  s k ii ng , f is hi n g an d  h un ti n g of  up la nd  ga me  bi rd s a nd  mi gr at or y 
wat er fo wl. Al on g th e  s ou t he rn  s h or el i ne  ( ac c es s r es tr ic t ed ) o f th e Col umb ia  Riv e r Co r ri do r, th e 1 00 
Are as  o c cu py  ap pr ox i ma te l y 26  mi le s ( 68  k m) .  RCRA cl os u re  p e rmit  r e st ri c ti on s h av e b ee n pl a ce d i n
t he  v ic i ni ty  of  t he  10 0- H Are a, wh ic h  i s as s oc ia t ed  wit h  t he  18 3- H Sol ar  Ev ap or a ti on  Ba si ns .
Add it io n al  d e ed  r es t ri ct i on s or  co ve n an ts  f o r ac t iv it ie s  t ha t  p ot en t ia ll y  e xt en d  mor e  t ha n 1 5 fe e t (4 .6 
m) be lo w g ro u nd  s ur f ac e a re  e xp e ct ed  fo r th e  CERCLA r eme di at i on  a re a s.

5.2.1 Earth Resources

Ope ra ti o n of  th e pr o po se d  FRC wo ul d n ot  c on t ri bu t e to  t h e cu mul at iv e  i mp a ct  o n g eo lo g y or  s o il s o f
t he  1 00 - H Ar e a or  s u rr ou n di ng  a r ea s.  As de s cr ib e d in  Se ct io n  4 .2 .1 , n o s ig ni fi c an t p ro bl ems  h av e 
b ee n id e nt if i ed  wit h  r eg a rd  t o s it e s ta bi li t y or  th e so i l me d iu m th a t wo u ld  c on s ti tu t e impa c ts  b y 
t he ms el v es  o r , co mb i ne d wit h ex i st in g  o r fu t ur e c on di ti o ns , c re at e c umul a ti ve  i mpa ct s .  Non e  o f t he 
p ro je ct s  o r r ea so na b ly  f o re se ea b le  a c ti vi ti e s de s cr ib ed  ab ov e  wou ld  be  e x pe ct ed  to  a f fe ct  t h e ea r th 
r es ou rc e s of  th e 10 0 -H Ar ea , th u s th e  min ima l ef f ec ts  f r om p r op os ed  FRC a ct iv it i es  wo ul d no t 
c on tr ib u te  t o  c umul a ti ve  impa ct s .

5.2.2 Climate and Air Quality

Ope ra ti o n of  th e pr o po se d  FRC wo ul d n ot  c on t ri bu t e to  t h e cu mul at iv e  i mp a ct  o n c li ma t e or  a i r
q ua li ty  of  t h e Ha nf o rd  Si te .  Th e Ha n fo rd  Si te  ( i n Be nt o n Co u nt y)  i s  i n a tt ai nme nt  f o r NAAQS e xc e pt 
f or  p ar t ic ul a te  mat t er  ( PM) .  Be nt on  Co un ty  is  “ u nc la ss i fi ed ”  f or  PM.  No  a ct iv i ti es  (e .g ., dr il l in g or 
s ma ll -a r ea  l a nd  c le a ri ng )  p la nn e d fo r  t he  FRC wo u ld  c on s ti tu t e an  i mpa ct  by  t he mse lv e s (s ee  Se ct i on 
4 .2 .2 ) o r, c o mb in ed  wi th  ex is ti n g or  fu tu re  co nd i ti on s, cr ea t e cu mu l at iv e  i mp ac t s.  Non e of  th e
p ro je ct s  o r r ea so na b ly  f o re se ea b le  a c ti vi ti e s de s cr ib ed  ab ov e  wou ld  be  e x pe ct ed  to  a f fe ct  t h e cl i ma te 
o r ai r q ua li t y of  t h e 10 0 -H Are a , th u s th e min ima l ef fe c ts  f r om p ro p os ed  FRC ac t iv it i es  wou l d no t 
c on tr ib u te  t o  c umul a ti ve  impa ct s .

5.2.3 Water Resources

Ope ra ti o n of  th e pr o po se d  FRC wo ul d n ot  c on t ri bu t e to  t h e cu mul at iv e  i mp a ct  o n t he  s u rf ac e wat er 
a nd  g ro u nd wa t er  o f t he  1 0 0- H Ar e a or  su rr ou n di ng  ar ea s.  The  po ss ib l e ad d it io n o f tr a ce rs , e le ct r on 
d on or s a nd  a c ce pt or s , nu t ri en ts  an d mic ro or g an is ms, a nd  ot he r  s ub st a nc es  (s ee  Se ct io n  4 .2 .3 )  wou l d
h av e li t tl e c on se qu e nc e o n th e q ua li t y of  t h e su r fa ce  wa te r ( th e Co l umbi a  Riv er )  o r t he  s ur r ou nd i ng 
g ro un dwa te r.  The se  ac ti v it ie s wou ld  no t co n st it u te  a n i mp ac t  b y th e ms el v es  o r, co mb i ne d wi t h
e xi st in g  o r f ut ur e c on di t io ns , c re at e  c umul a ti ve  impa ct s . No n e of  t h e pr o je ct s o r re a so na bl y 
f or es ee a bl e a ct iv it i es  d e sc ri be d  a bo v e wo ul d  b e e xp ec te d  t o a ff ec t t he  wa te r re s ou rc e s of  t h e 10 0 -H
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Are a, t h us  t h e mi ni mal  e f fe ct s f ro m p ro po se d  FRC ac ti vi t ie s wou ld  n o t co n tr ib ut e  t o c umul at i ve 
i mp ac ts .

5.2.4 Ecological Resources

Ter re st r ia l a nd  a qu a ti c s pe ci es  wi th i n th e a re a o f th e p ro po s ed  FRC wo ul d  n ot  b e  i mp a ct ed  ( s ee 
Sec ti on  4.2.4 ).  Se c ti on  4.2.3 d is cu s se s th e  p ot e nt ia l i mp ac t s to  t h e Co l umbi a Riv er  an d de mon st r at es 
t ha t no  impa c ts  wou l d be  ex pe ct e d.  The  a dd i ti on  of  t he  pr op o se d FRC a ct i vi ti es  wo ul d  n ot  c o ns ti t ut e
a n impa c t by  th emse l ve s o r, c omb in ed  wi th  t h e ex i st in g o r fu t ur e co n di ti o ns , cr e at e c umul at i ve 
i mp ac ts . Non e  o f th e  p ro j ec ts  o r  r ea s on ab ly  fo re s ee ab le  ac ti v it ie s d es cr i be d ab o ve  wo ul d be  ex pe c te d
t o af fe c t th e  e co lo g ic al  re so ur c es  o f  t he  1 0 0- H Are a, t h us  t h e mi ni mal  e f fe ct s f ro m p ro po se d  FRC
a ct iv it i es  wo ul d no t  c on t ri bu te  to  c u mu la ti v e imp ac ts .

5.2.5 Archaeological, Cultural, and Historic Resources

Acc or di n g to  PNNL, n o cu l tu ra l r es ou r ce s ha v e be e n id en t if ie d  wit hi n  t he  pr op os e d co n ta mi na t ed 
a re a an d  b ac k gr ou nd  ar ea  (App en d ix  E) .  A p o rt io n  o f th e  c on t amin at e d ar e a is  l o ca te d  wit hi n  4 40 
y ar ds  ( 4 00  m)  o f th e  Col u mb ia  Ri ve r.  The  Co lu mb i a Ri ve r  a nd  it s sh o re li n es  a re  co ns i de re d
c ul tu ra l ly  s e ns it iv e ; ho wev er , c on su l ta ti on  wi th  PNNL’s  cu lt u ra l re s ou rc e  e xp er t s wo u ld  b e r eq ui r ed 
b ef or e a ny  a c ti vi ti e s co u ld  t ak e  p la c e in  t h at  a r ea .  Th e ad d it io n o f th e  p ro po s ed  FRC ac ti v it ie s  wou ld 
n ot  c on s ti tu t e an  i mpa ct  by  t he mse lv e s or , c ombi n ed  wit h  t he  ex is ti n g or  fu tu re  co nd i ti on s, cr ea t e
c umul at i ve  i mpa ct s.

5.2.6 Land Use, Recreation, and Aesthetic Resources

The  p ro p os ed  co nt ami na te d  a re a a nd  b a ck gr ou n d ar e a wo ul d  n ot  co nf li c t wi t h or  h a ve  a n y ad ve r se 
i mp ac ts  to  a n y ex is t in g l an d us e s in  th e 10 0 -H Ar ea , in c lu di n g on go i ng  r e me di at i on  a c ti vi ti e s.  The 
d es ig na t io n i n th e Compr e he ns iv e  Lan d  Use  Pl an  EI S as  t h e Co l umbi a Riv er  Co rr id o r do e s no t
p re cl ud e  t he  ty pe s o f ac t iv it ie s  t ha t  h av e b ee n d is cu ss e d.  Sec ti on  4.2.3  c on cl u de d t ha t th e re  we re  n o
i mp ac ts  to  t h e Co lu mbi a Riv er  b y  t he  in je ct i on  o f  t ra ce r s, e l ec tr on  do no r s an d a cc ep t or s an d  n ut r ie nt s,
mic ro or g an is ms, a nd  ot he r  s ub st a nc es .  Th er e fo re , u se  o f  t he  Co lu mb i a Ri v er  f or  bo at i ng , fi s hi ng  an d
wat er  s k ii ng  wo ul d n ot  b e  e ff ec t ed . The  a dd i ti on  of  t he  pr op o se d FRC a ct i vi ti es  wo ul d  n ot  c o ns ti t ut e
a n impa c t by  th emse l ve s o r, c omb in ed  wi th  t h e ex i st in g o r fu t ur e co n di ti o ns , cr e at e c umul at i ve 
i mp ac ts .

5.2.7 Socioeconomic Conditions

Emp lo ye e s of  th e pr o po se d  FRC wo ul d b e ex is t in g e mp lo ye e s fr o m PNNL an d r es ea rc h er s wou ld  b e 
s ma ll  i n  n umb er  ( se e  Sec t io n 4.2 .7 ). Th e ad d it io n  o f th e  p ro p os ed  FRC ac t iv it ie s  wou l d no t c on st i tu te 
a n impa c t by  th emse l ve s o r, c omb in ed  wi th  t h e ex i st in g o r fu t ur e co n di ti o ns , cr e at e c umul at i ve 
i mp ac ts .  Wh e n co mb i ne d wit h th e  n umb er  o f wor ke r s an d r es ea r ch er s e xp ec t ed  t o b e pr e se nt  a t  t he 
c oc oo ni n g op e ra ti on s  a t t he  H-Re ac to r  a nd  t h e cl e an up  wo rk  a t  t he  1 0 7- H Eva po ra t iv e Bas in , wor ke r s
o n th e FRC c o ul d co n tr ib u te  t o min or  po si ti v e ec o no mi c i mp ac t s, a nd  on ly  mi no r e ff ec t s on  h o us in g 
a va il ab i li ty  an d re g io na l  c ommu n it y s er vi ce s .
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5.2.8 Human Health

The  p ro p os ed  ac ti vi t ie s c on du ct e d at  th e FRC wou l d no t p os e a ny  p ot e nt ia l  f or  a d ve rs e  i mp ac t s to 
wor ke rs  or  t h e of fs i te  p u bl ic  ( s ee  Se ct io n 4 .2 .8 ) .  The s e ac t iv it ie s  wou l d no t a dd  a n y si gn i fi ca n t
q ua nt it i es  o f  r ad io a ct iv e  e mi ss i on s t o th e a ir , wou ld  n o t imp ac t gr o un dwa te r to  le ve l s ab ov e  d ri n ki ng 
wat er  s t an da r ds , an d  wor k er s wo u ld  n o t be  e x po se d  t o an y  d os e s of  r a di at i on  o r c he mi c al s th a t wo u ld 
b e of  c o nc er n .  The s e ac t iv it ie s  wou l d no t c on st i tu te  a n  i mp a ct  b y t he ms e lv es  o r , co mbi ne d wit h t he 
e xi st in g  o r f ut ur e c on di t io ns , c re at e  c umul a ti ve  impa ct s .

5.2.9 Waste Control

The  a pp r ox ima te  v ol u me  o f  was te  ge ne r at ed  a n d re q ui ri ng  st or a ge  f or  th e p ro po se d  FRC wo ul d b e
min imal  (s ee  Se ct io n  4 .2 .9)  i n c ompa r is on  wi th  t h e qu an t it ie s  g en er a te d t hr ou gh  th e e nv ir on men ta l 
r emed ia t io n a ct iv it i es  o n  t he  Ha nf or d  Sit e ( DOE 1 99 8) . The  v o lu me s o f wa s te  p ro d uc ed  by  t he  FRC
wou ld  b e  l es s  t ha n o ne  p e rc en t o f th e  t ot al  wa st e  p ro du c ed  o n  t he  Ha nf or d  Sit e.  The s e ac ti v it ie s 
wou ld  n o t co n st it ut e  a n i mp ac t b y th e ms el ve s  o r, co mb in e d wi t h th e e xi st i ng  o r f ut ur e  c on di t io ns ,
c re at e c umul a ti ve  i mpa ct s .

5.2.10 Transportation

The  e mp l oy ee s  o f th e  p ro p os ed  FRC ar e  c ur re n tl y e mp lo ye d  b y PNNL so  th er e  wou ld  be  n o  i mp ac t  t o
t ra ff ic  wi th i n th e 1 00 -H ar ea .  In  a d di ti on  th e n umbe r o f ex p ec te d v is it o rs  t o t he  FRC wo ul d  b e
e xp ec te d  t o b e mi ni mal  ( s ee  Sec t io n 4 .2 .7 ). It  i s  e xp ec t ed  t h at  t he  FRC- r el at ed  tr af f ic  wou l d be  ve ry 
l ig ht  a n d wo u ld  n ot  cr ea t e an y i nc re men ta l o r cu mul at iv e  i mp a ct s.  The  ma jo ri ty  of  FRC- re la t ed 
t ra ff ic  in  t h e 10 0- H Are a  wou ld  oc cu r  d ur in g  t he  st ar t- u p pe r io d of  th e FRC a nd  th en  wo ul d d ec re a se ;
t hi s wo u ld  o c cu r ap p ro xi mat el y h al f- way  t hr o ug h t he  e xp e ct ed  te n- ye a r li f e of  t h e FRC.

Tra ns po r ta ti o n of  mi ni ma l  q ua nt i ti es  of  h az a rd ou s  mat er i al s wou ld  b e  e xp e ct ed  t h ro ug h ou t th e  c ou r se 
o f FRC o pe ra t io ns  ( s ee  Se ct io n 4 .2 .1 0 ). The s e ac t iv it ie s  wou l d no t c on st i tu te  a n  i mp a ct  b y t he ms e lv es 
o r, c omb in ed  wi th  t h e ex i st in g o r fu t ur e co n di ti o ns , cr e at e c umul at i ve  i mpa ct s.

5.2.11 Utilities and Services

I mp ac ts  to  u t il it ie s  a nd  in fr as t ru ct u re  s uc h  a s h ou si ng , e du c at io n, he al t h ca re , p ol i ce  a nd  fi re 
p ro te ct i on , a nd  wat e r an d  s ewag e  wou l d no t b e an t ic ip at e d as  a re su l t of  th e sma ll  n u mb er  o f 
i nd iv id u al s i nv ol ve d  i n t he  o pe r at io n  o r re s ea rc h  a ct iv i ti es  of  t he  pr op o se d FRC.  No  n ew c o ns tr u ct io n
wou ld  b e  r eq u ir ed  f o r op e ra ti on  of  t h e FRC.  The  si ti ng  of  t r ai le rs  an d s ma ll  s t ag in g  a re as  fo r s up po rt 
e qu ip me n t wo u ld  b e i n pr e vi ou sl y  d is t ur be d a re as  an d th e re fo r e wo ul d  h av e  i mp ac t  o n e xi st in g 
i nf ra st r uc tu r e. The s e ac t iv it ie s  wou l d no t c on st i tu te  a n  i mp a ct  b y t he ms e lv es  o r , co mbi ne d wit h t he 
e xi st in g  o r f ut ur e c on di t io ns , c re at e  c umul a ti ve  impa ct s .

5.2.12 Environmental Justice

No po te n ti al  impa ct s  h av e  b ee n i de nt i fi ed  t h at  wo ul d af f ec t 1 00 -H e mpl oy e es  o r o ff si t e pu bl i c.  The 
Col umbi a  Riv e r is  t h e on l y re so u rc e t ha t co u ld  p o ss ib ly  ca us e  d is pr o po rt i on at e r is k o r si gn i fi ca n tl y
h ig h an d  a dv e rs e imp ac ts  to  l ow- in co me an d min or i ty  p op u la ti o ns , as  it  i s  p ot en t ia ll y  u se d f or 
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s ub si st e nc e f is hi ng  (Nei t ze l et  al . 1 99 9) .  Ho we v er , Se c ti on  4.2.3 c on cl u de d th a t th e re  wou l d be  no 
i mp ac ts  to  t h e Co lu mbi a Riv er  a s  a  r e su lt  o f  FRC re se ar c h. Th er ef or e , th e  a dd it i on  o f  t he  p r op os e d
FRC a ct i vi ti e s wo ul d  n ot  co ns ti t ut e a n impa c t by  th emse l ve s o r, c omb in ed  wi th  t h e ex i st in g o r fu t ur e
c on di ti o ns , c re at e c umul a ti ve  i mpa ct s .
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6.0 RELATED NEPA AND OTHER DOCUMENTS

Dra ft  DOE/ EA 13 15 , Dep ar t me nt  o f  Ene r gy .  Dra ft  En vi ro n me nt al  As se s smen t f or  Tr an sp or t at io n  o f
Low-Lev e l Ra d io ac ti v e Wa s te  f ro m t he  Oa k Ri d ge  Re se rv at i on  t o  Off si t e Tr e at me nt  or  Di sp os al 
Fac il it i es , Oak  Rid g e, Te nn es se e , 1 99 9e .

Dra ft  DOE/ EA 13 17 , Dep ar t me nt  o f  Ene r gy .  Dra ft  En vi ro n me nt al  As se s smen t f or  t h e Tr an s po rt a ti on 
o f Lo w- Lev el  Ra di oa c ti ve  Mi xe d Was te  fr om t h e Oa k  Rid ge  Re se r va ti on  to  Of fs it e Tre at men t or 
Dis po sa l  Fac i li ti es , 19 99 f .

U.S. De p ar tme nt  o f Ene rg y .  Fin al  En vi ro n me nt al  Impa c t St at e me nt , Con st r uc ti o n an d Ope ra t io n of 
t he  S pa l la ti o n Ne ut r on  S o ur ce , DOE/EI S- 02 4 7, Vol s . 1 a nd  2 , Off ic e  o f Sc i en ce , Was hi n gt on , D.C.,
Apr il  1 9 99 .

U.S. De p ar tme nt  o f Ene rg y .  Not ic e o f In t en t fo r  Pre p ar at io n  o f a  S it e- Wid e Env ir on men ta l  I mp ac t 
S ta te me n t fo r  t he  Y- 12  Pl an t (6 4 FR 13 17 9 ), Oak  Ri dg e , Te nn e ss ee , Mar ch  17 , 1 99 9.

U.S. De p ar tme nt  o f Ene rg y .  Rec or d o f De c is io n:  Ha nf o rd  Comp re he n si ve  La nd  Us e Pl an 
Env ir on men ta l  I mp ac t  S ta t emen t, Was hi n gt on , D.C., No ve mbe r 12 , 1 99 9 .

U.S. De p ar tme nt  o f Ene rg y , Ri ch l an d Fie ld  Of fi ce  (DOE/RL).  Rec or d o f De c is io n:  Ha nf o rd 
Compr eh e ns iv e  Lan d Use  En vi ro nme nt al  Impa ct  St at e me nt , ( 64  FR 2 18 ) , Ri ch l an d, Wa sh in g to n,
Nov embe r  1 99 9 b.

U.S. De p ar tme nt  o f Ene rg y .  Rep or t o f th e  Remed i al  I n ve st ig a ti on  of  Bea r  Cre e k Va ll e y at  th e Oa k 
Rid ge  Y- 12  Pl an t, Oak  Ri dg e, Te nn es s ee  ( DOE/OR/ 0 1- 14 5 5 & D2 ) , Ma r ch  1 99 7 .

U.S. De p ar tme nt  o f Ene rg y .  Rep or t o n th e  Fea si b il it y  S tu dy  of  t h e Be ar  Cr ee k  Val le y  a t t he  Oak 
Rid ge  Y- 12  Pl an t, Oak  Ri dg e, Te nn es s ee  ( DOE/OR/ 0 2- 15 2 5 & D2 ) , No v embe r 1 99 7.

U.S. De p ar tme nt  o f Ene rg y .  Rev is ed  Dr af t  Han fo r d Re med ia l Act io n  Env ir o nmen t al  I mp a ct 
S ta te me n t an d  Compr e he ns i ve  Lan d -Use  Pl an , DOE/EI S- 02 2 2D, Wa s hi ng t on , D.C., 1 9 99 .

U.S. De p ar tme nt  o f Ene rg y , Of fi c e of  En vi ro n me nt a l Ma na g emen t .  Remed ia l 
I nv es ti g at io n /Fea si b il it y  S tu dy  fo r t he  Dis p os al  of  Oak  Ri dg e  Res er v at io n  Compr e he ns i ve 
Env ir on men ta l  Res po n se , Compe ns a ti on , a nd  Li ab il i ty  Act  of  1 9 80  Was t e, ( DOE/ OR/ 02 - 16 37 &D2 ),
J an ua ry  19 98 . ( NEPA va lu e s we re  co ns i de re d i n th e  RI/ FS.)

U.S. De p ar tme nt  o f I nt er i or  ( DOI ).  Uni te d S ta te s  Dep ar t me nt  of  I nt e ri or  Re co rd  of  De ci si on  –
Han fo rd  Re ac h  o f th e  Col u mb ia  Ri ve r:  Fi na l Env ir o nmen ta l  I mp a ct  S ta t emen t  f or  Co mp re h en si ve 
Riv er  Co ns er v at io n S tu di e s, Was hi n gt on , D.C., Ju ly  16 , 19 9 6.

U.S. EPA.  Re co rd  o f  Dec i si on , 1 00 -HR-3 , 10 0 -KR- 4  Ope ra b le  Un it s, Ha nf or d  Sit e, Be nt o n Co un t y,
Was hi ng t on , EPA/ROD/ RI O- 9 6/ 13 4, Wa sh i ng to n, D.C., Apr il  1, 1 9 96 .
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7.0 UNAVOIDABLE ADVERSE ENVIRONMENTAL IMPACTS

Bas ed  o n  t he  an al ys i s in  th is  EA, an d  b as ed  up on  pr ev io u sl y c on du ct e d re s ea rc h s imil a r in  n a tu re  to 
t ha t wh i ch  i s  p re fe r re d, no  u na v oi da b le  a dv e rs e i mp ac ts  ar e e xp ec te d .  ( See  App e nd ix  F.)
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8.0 SHORT-TERM USE AND LONG-TERM PRODUCTIVITY

The  FRC wo ul d  b e us e d fo r  a pp ro x imat e ly  t en  ye ar s  t o su p po rt  bi or eme di at i on  r es e ar ch .  Th e v ar io u s
t yp es  o f  b io r emed ia t io n r es ea rc h  a ct i vi ti es  th at  wo ul d t ak e p la ce  d u ri ng  th e li f ec yc l e of  t h e FRC
wou ld  r e su lt  in  a  g r ea te r  u nd er s ta nd i ng  o f f un da men ta l b io ge o ch emic a l pr o ce ss es  in  a  co nt ami na te d 
s ub su rf a ce  e n vi ro nme nt .

Res ou rc e s (s t af f, l a nd  a r ea , et c .)  e x pe ct ed  to  b e  u se d d ur in g  t he  l i fe cy c le  o f t he  FRC, wou l d be 
min imal .  Th e  p ro po s ed  r e se ar ch  at  t h e FRC wou ld  no t pr e cl ud e  a ny  o t he r a ct iv it i es  t h at  mig h t ta k e
p la ce  a t  t he  fi el d l oc at i on s.  Howev e r, a ll  fu tu r e re se a rc h p ro po sa l s wo u ld  b e a na ly z ed  f or  th ei r 
p ot en ti a l to  impa ct  lo ng - te rm p r od uc t iv it y.  Thi s  wou ld  be  d o ne  u nd e r th e  NABIR Pr og r am’s  Ti er  I I 
NEPA pr o ce ss  (a s de s cr ib e d in  Ap pe nd i x A.)
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9.0 APPLICABLE ENVIRONMENTAL REGULATIONS, EXECUTIVE
ORDERS, PERMITS AND DOE ORDERS

All  o pe r at io n s co nd u ct ed  at  t he  FRC wou ld  b e  c on d uc te d i n co n fo rman c e wi t h ap pl i ca bl e  e nv ir o nmen t al 
s ta nd ar d s es t ab li sh e d by  fe de ra l  a nd  st at e s ta tu t es  a nd  re gu l at io ns , e xe c ut iv e o rd er s , DOE o rd er s , wo rk 
s ma rt  s t an da r ds , an d  c omp li an ce  an d s et tl eme nt  a g re emen t s.

The  p ri n ci pa l  r eg ul a to ry  ag en ci e s wo u ld  b e t he  U.S. EPA an d s ta te  r e gu la t or s.  The se  ag en ci e s is s ue 
p er mi ts , p ar t ic ip at e  i n j oi nt  mo ni to r in g pr o gr ams , in sp e ct  f a ci li ti e s an d  o pe ra t io ns , a nd  o v er se e  c ompl i an ce 
wit h ap p li ca b le  r eg u la ti o ns .

The  t hr e e DOE p ro gr a m of f ic es  wi th  p o te nt ia l  i nt e re st  i n  t he  pr op os e d FRC a ct iv i ti es  ar e th e  Off i ce  o f
Sci en ce , t he  Of fi ce  of  En vi ro nme nt al  Ma na ge men t ( EM), a n d th e  Off ic e  o f Def en se  Pr og r ams.  The se 
p ro gr am of fi c es  wou l d be  re sp on s ib le  fo r co mpl ia n ce  wit h  t he  en vi ro n me nt a l re qu i re me n ts  a pp l ic ab l e to 
a ct iv it i es  a s so ci at e d wi t h th ei r  i nd i vi du al  mi ss i on s.  Dep en d in g on  th e n at ur e o f th e  a ct iv i ty  t o  b e co n du ct e d
a t th e FRC, r eg ul at o ry  o v er si gh t  a nd  re qu ir e me nt s  o f an y  o f t he  t hr e e pr o gr am o f fi ce s  mig ht  be  a p pl ic ab l e.
Maj or  f e de ra l  e nv ir o nmen t al  s ta t ut es  th at  wo ul d a pp ly  t o  t he  va ri ou s  a ct i vi ti es  co nd u ct ed  b y  t he s e pr og r ams
i nc lu de : 

•  Act to Authorize a Study of the Hanford Reach

•  Anadromous Fish Conservation Act

•  Atomic Energy Act of 1954

•  Bald and Golden Eagle Protection Act

•  Clean Air Act

•  Clean Water Act, including 404 concerning wetlands requirements

•  Comprehensive Environmental Response, Compensation, and Liability Act (CERCLA)

•  Endangered Species Act (ESA)

•  Federal Land Policy and Management Act (FLPMA)

•  Federal Wildlife Restoration Act

•  Fish and Wildlife Coordination Act

•  Hazardous Materials Transportation Act (HMTA)

•  Migratory Bird Treaty Act (MBTA)

•  Mineral Leasing Act

•  National Environmental Policy Act (NEPA)

•  National Historic Preservation Act (NHPA)

•  Occupational Safety and Health Act (OSHA)

•  Occupational Radiation Protection

•  Oil Pollution Act

•  Resource Conservation and Recovery Act (RCRA)
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•  Safe Drinking Water Act (SDWA)

•  Sikes Act

•  Surface Mining Control and Reclamation Act

•  Toxic Substances Control Act (TSCA)

•  Wild and Scenic Rivers Act

Executive orders would include:

•  Executive Orders 11644 and 11989: Off-Road Vehicles on Public Lands

•  Executive Order 11987: Exotic Organisms

•  Executive Order 11988: Floodplain Management

•  Executive Order 11990: Protection of Wetlands

The primary state statutes and resource management initiatives would be:

Tennessee

•  Tennessee Air Quality Act

•  Tennessee Hazardous Waste Management Act

•  Tennessee Petroleum Underground Storage Tank Act

•  Tennessee Solid Waste Disposal Act

•  Tennessee Water Quality Control Act of 1977

Washington

•  Draft Hanford Site Biological Resource Management Plan

•  Draft Hanford Site Biological Resources Mitigation Strategy Plan

•  Washington Administrative Code (WAC) 173-470 through 173-481, radionuclides and fluorides

•  WAC 246-247, “Radiation Protection—Air Emissions”

•  WAC 173-218, “Underground Injection Control Program”

•  WAC 173-160, water well drilling on the Hanford site

•  WAC 173-216, state permit program for the discharge of waste materials from industrial, commercial,
and municipal operations into ground and surface waters of the state

•  WAC 173-303, “Dangerous Waste Regulations”

•  Washington State Hunting and Fishing Regulations

•  Washington State Hydraulic Code

•  Washington State Natural Heritage Program



Environmental Assessment
for the Selection and Operation of the Proposed Field Research Centers for the NABIR Program

06/30/00

9 3

•  Washington State Priority Habitats and Species Program

•  Washington State Shoreline Management Act

•  Definitions of Public Land and their Applicability to Hanford

Relevant DOE policies and orders include:

•  DOE P 142.1 and N 142.1, Unclassified Foreign Visits and Assignments

•  DOE P 441.1, Radiological Health and Safety Policy

•  DOE P 450.4, Safety Management System Policy

•  DOE P 450.5, Line Environmental, Safety and Health Oversight

•  DOE O 151.1, Chg. 2, Emergency Preparedness

•  DOE O 232.1A, Occurrence Reporting

•  DOE O 241.1, Scientific and Technical Information Management

•  DOE O 430.1A, Life Cycle Asset Management

•  DOE O 435.1, Radiological Waste Management

•  DOE O 440.1A, Worker Protection

•  DOE O 451.1A, National Environmental Policy Act Compliance Program

•  DOE O 460.1A, Packaging and Transportation Safety

•  DOE O 470.1, Chg. 1, Safeguards and Security Program

•  DOE O 474.1, Control and Accountability of Nuclear Materials

•  DOE O 1230.2, American Indian Tribal Government Policy

•  DOE O 4300.1C, Chg. 1, Real Property Management

•  DOE O 5400.5, Chg. 2, Radiological Protection of the Public and the Environment

Other regulations include:

•  49 CFR 397, Department of Transportation, “Transportation of Hazardous Materials: Driving and
Parking Rules”

•  10 CFR 20.1002, Nuclear Regulatory Commission, “Possession License”

•  U.S. Fish and Wildlife Service Mitigation Policy

•  Public Trust Doctrine
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10.0 LIST OF AGENCIES AND PERSONS CONTACTED

National Park Service
Recreation Programs Division
Pacific Northwest Region
Mr. Dan Haas
909 First Ave.
Seattle, WA 98104-1060

Tennessee Department of Environment and Conservation
DOE Oversight Division
Mr. Bill Childers
Waste Management Director
761 Emory Valley Road
Oak Ridge, Tennessee 37830-7072

Tennessee Department of Environment and Conservation
DOE Oversight Division
Mr. Don Gilmore
DOE Monitoring Program Oversight
761 Emory Valley Road
Oak Ridge, Tennessee 37830-7072

Tennessee Department of Environment and Conservation
DOE Oversight Division
Mr. Doug McCoy
FFA Project Manager
761 Emory Valley Road
Oak Ridge, Tennessee 37830-7072

Tennessee Department of Environment and Conservation
DOE Oversight Division
Ms. Renee Parker
CERCLA DOE Oversight
761 Emory Valley Road
Oak Ridge, Tennessee 37830-7072

Tennessee Department of Environment and Conservation
Division of Natural Heritage
Mr. Reginald G. Reeves, Director
401 Church Street
Nashville, Tennessee 37243-0443

Tennessee Department of Environment and Conservation
Division of Solid Waste Management
Ms. Jacqueline Okoreeh-Baah
401 Church Street, L & C Tower
Nashville, Tennessee



Environmental Assessment
for the Selection and Operation of the Proposed Field Research Centers for the NABIR Program

06/30/00

10 2

Tennessee Department of Environment and Conservation
Division of Water Supply
Mr. Tom Moss
Groundwater Management Section
Nashville, Tennessee 37243

Tennessee Department of Environment and Conservation
Tennessee Historical Commission
Mr. Herbert L. Harper
Executive Director and Deputy State Historic Preservation Officer
2941 Lebanon Road
Nashville, Tennessee 37243-0442

Tennessee Wildlife Resources Agency
Mr. Jim Evans
Oak Ridge Wildlife Management Area Manager
Oak Ridge, Tennessee

U.S. Department of Commerce
National Marine Fisheries Service
Mr. Dennis Carlson
510 Desmond Drive, S.E., Suite 103
Lacey, WA 98837

U.S. Department of Commerce
National Marine Fisheries Service
Mr. William Stelle, Regional Director
7600 Sand Point Way, N.E. (Bin C-1570)
Seattle, WA 98115-0070

U.S. Department of Energy
Richland Operations Office
Ms. Arlene Tortoso
Restoration Projects Division, H0-12

U.S. Environmental Protection Agency, Region 10
Hanford Office
Mr. Doug Sherwood, Manager
712 Swift Blvd., Suite 5
Richland, WA 99352

U.S. Environmental Protection Agency
Region IV
345 Courtland Street, N.E.
Mr. John Blevins
CERCLA Oversight
Federal Facilities Branch
Atlanta, Georgia 30365
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U.S. Environmental Protection Agency
Region IV
345 Courtland Street, N.E.
Mr. Edward Carreras
FFA Project Manager
Federal Facilities Branch
Atlanta, Georgia 30365

U.S. Fish and Wildlife Service
Columbia National Wildlife Refuge Complex
Mr. Dave Goecke, Manager
3250 Port of Benton Blvd.
Richland, WA 99352

U.S. Fish and Wildlife Service
Superior Moses Lake Field Office
Mr. Kurt R. Campbell
517 S. Buchanan
Moses Lake, WA 98837

U.S. Fish and Wildlife Service
Moses Lake Field Office
Richard Smith, Bald Eagle Analyst
517 S. Buchanan
Moses Lake, WA 98837

U.S. Fish and Wildlife Service
U.S. Department of Interior
Mr. Lee Barclay
Field Supervisor
446 Neal Street
Cookville, Tennessee 38501

Washington State Department of Community, Trade, and Economic Development
Office of Archaeology and Historic Preservation
Dr. Allyson Brooks, State Historic Preservation Officer
420 Golf Club Road, SE, Suite 201
P.O. Box 48343
Olympia, WA 98504-8383

Washington State Department of Ecology
Mr. Wayne Soper, Project Manager
1315 W. 4th Ave.
Kennewick, WA 99336-6018

Washington State Department of Fish and Wildlife
Mr. F. Dale Bambrick, Regional Director
1701 South 24th Ave.
Yakima, WA 98902-5720
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Washington State Department of Fish and Wildlife
Mr. Ted Clausing, Manager
Regional Habitat Program
1701 South 24th Ave.
Yakima, WA 98902-5720

Washington State Department of Health
Division of Radiation Protection
Air Emissions and Defense Waste Section
Mr. Al Conklin, Head
Industrial Center, Building 5
P.O. Box 47827
Olympia, WA 98504-7827

Washington State Department of Health
Division of Radiation Protection
Environmental Radiation Section
Ms. Debra McBaugh, Head
Industrial Center, Building 5
P.O. Box 47827
Olympia, WA 98504-7827
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12.0 GLOSSARY

Abiotic:  Not caused or produced by living beings.

Accelerated Bioremediation:  Bioremediation accelerated beyond the normal actions of the naturally
occurring microbial community and chemical and geological conditions, usually by the addition of
nutrients or specialized microbes.

Aerobic: Living, active, or occurring only in the presence of oxygen.

Alluvium:  Any stream-laid sediment deposit.

Anaerobic:  Living, active, or occurring in the absence of free oxygen.

Anisotropy:  The condition of exhibiting properties with different values when measured in different
directions.

Anoxic:  An environment without oxygen.

Aquifer:  Stratum of permeable rock, sand, or gravel that can store and supply groundwater to wells and
springs.

Archaea:  A group of prokaryotic single-celled microorganisms that constitute the recently recognized
Archaea phylogenetic domain.  Archaea can be distinguished from bacteria in that their cell walls do not
have murein, a peptidoglycan-containing muramic acid.  Another unique feature of archaea is the
presence of isopranyl ether lipids in their cell membranes.  The Archaea domain includes the
methanogens, most extreme halophiles (needing salt for growth), certain sulfate reducers,
hyperthermophiles (optimum growth temperature of 80C or higher), and the genus Thermoplasma.

Areal:  The measure of a planar region or the surface of a solid.

Bacteria:  A group of prokaryotic single-celled microorganisms that constitute the Bacteria phylogenetic
domain.  Unlike archaea, their cell walls have murein, a peptidoglycan-containing muramic acid.
Bacteria may have spherical (coccus), rod-like (bacillus), or curved (vibrio, spirillum, or spirochete)
bodies.  They inhabit virtually all environments, including soil, water, organic matter, and the bodies of
eukaryotes.

Bacteriophage:  A virus that attacks bacteria.

Basalt:  A fine-grained igneous rock dominated by dark-colored minerals.

Bioaccumulation:  Intracellular accumulation of environmental pollutants, such as heavy metals, by
living organisms.

Bioaugmentation:  The addition of microorganisms to the environment.

Biodegradation:  The breakdown of organic materials into simpler components by microorganisms.
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Bioremediation:  The use of living organisms to reduce or eliminate environmental hazards resulting
from accumulations of toxic chemicals and other hazardous wastes.

Biosequestration:  The conversion of a compound through biological processes to a form that is
chemically or physically isolated or inert.

Biostimulation:  Addition of nutrients, oxygen, or other electron donors and acceptors to increase
microbial activity and biodegradation.

Biotic:  Caused or produced by living beings.

Biotransformation:  Alteration of the structure of a compound by a living organism or enzyme.

Catalyst:  A substance that activates a chemical reaction and is not itself changed in the process.

Chelator:  Any of a class of relatively stable coordination compounds consisting of a central metal atom
attached to a large molecule, called a ligand, in a cyclic or ring structure.

Clastic:  A texture shown by sedimentary rocks from deposits of mineral and rock fragments.

Complexing Agent:  A dissolved ligand that binds with a simple charged or uncharged molecular species
in a liquid solution to form a complex, or coordination compound.

Contaminant:  Harmful or hazardous matter introduced into the environment.

Denitrification:  The formation of gaseous nitrogen (N2) or nitrogen oxide (NO) from nitrate (NO3-) or
nitrite (NO2-) by microorganisms.

Diagenesis:  All of the changes that occur to a fossil (or more generally any sediment) after initial burial;
includes changes that result from chemical, physical as well as biological processes.

Electromagnetics :  Electromagnetic instruments work by emitting a current into the ground from a
transmitting coil at one end of the instrument.  A secondary magnetic field, which is proportional to the
subsurface conductivity is received at the other end of the instrument and recorded.  Later the operator,
using a graphical computer program converts the readings (expressed in millmho per meter) into a two
dimensional map.

Electron:  A stable atomic particle that has a negative charge.

Electron Acceptor:  Small inorganic or organic compound that is reduced in a metabolic redox reaction.

Electron Donor:  Small inorganic or organic compound that is oxidized in a metabolic redox reaction.

Enzyme:  A complex protein that acts as a catalyst in living organisms, regulating the rate at which
chemical reactions proceed without itself being altered in the process.

Eukarya:  The phylogenic domain consisting of one-celled and multicelled organisms called eukaryotes
that maintain their genome within a defined nucleus.

Evapotranspiration:  The loss of water from the soil, both by evaporation and by transpiration from the
plants growing there.
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Flow Cells:  Containers that are a few meters in size and serve as tools for examining blocks of soils and
subsurface cores that are larger than the laboratory-scale core samples.  They provide “controlled
environments” that simulate the natural subsurface environment in a laboratory setting without field
releases.

Fungi:  Spore-producing eukaryotic organisms that lack chlorophyll; examples of fungi include molds,
rusts, mildews, smuts, mushrooms, and yeasts.

Ground Penetrating Radar (GPR): Emit short pulses of radio-frequency electromagnetic energy into
the subsurface from a transmitting antenna.  The energy passes through the ground and some is reflected
back to the receiving antenna.  A computer processes the reflected signal, measures the strength and time
between emission and reception and produces a visual representation of the subsurface.

Groundwater:  Water found beneath the earth’s surface that fills pores between materials, such as sand,
soil, or gravel; supplies wells and springs.

Heavy Metals:  Metallic elements with high molecular weights.  Such metals are often residual in the
environment, exhibit biological accumulation, and are generally toxic in low concentrations.  Examples
include chromium, mercury, and lead.

Heterogeneity:  Consisting of dissimilar constituents.

Hydraulic Conductivity:  The rate at which water will move through soil in response to a given potential
gradient.

Hydrology:  The study of the occurrence, distribution, and circulation of natural waters of the earth.

Infrastructure:  Utilities and other physical support systems needed to operate a laboratory or test
facility.  Included are electric distribution systems, water supply systems, sewage disposal systems, and
roads.

Inorganic Compounds:  Chemicals that do not contain carbon, which is usually associated with life
processes; for example, metals are inorganic.

In situ: In the original position or place.

Intrinsic Bioremediation:  Bioremediation at a given site as a function of the naturally occurring
microbial population and naturally occurring chemical, biological, and geological conditions.  Also
known as natural attenuation when dominated by biological processes, or natural bioremediation.

Isotope:  Any of two or more species of atoms of a chemical element with the same atomic number
(number of protons) and nearly identical chemical behavior but with a different number of neutrons,
hence a different atomic weight.

Karst:  A barren limestone region characterized by fissures, caves, and underground channels.

Lysimeters/Caissons:  Large (holding tons of soil) open-ended canisters that can be closed with a lid,
creating a closed system.  Soil and sediment can be placed in the lysimeter to simulate the natural
environment.
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Magnetometer:  Uses a sealed vessel containing a coiled copper wire surrounded by oil.  The instrument
generates a small current that causes the protons within the oil to spin in the direction of magnetic north.
The protons then generate a small signal, which is sent to the collection part of the device via the coiled
wire.  By measuring the signal intensity and comparing it to a known atomic constant—the gyromagnetic
ration of the proton—the magnetic field intensity at a discrete location can be obtained.

Methanogen:  Microorganism that produces methane.

Microbe (microorganism):  any living organism invisible or barely visible to the naked eye and generally
observable only through a microscope.

Multi-level Well Sampler:  A device, up to six feet long with separators every five centimeters, that can
be lowered into a well.  The separators form vertical barriers to prevent water from flowing between
sampling intervals.  Researchers can collect samples from any depth within the well to study the water
constituents, homogeneity or heterogeneity.  The sampler can be left in the well for an extended period or
removed after samples are collected daily.

Natural Attenuation:  Degradation or transformation of contaminants in an environment via naturally
occurring physical, chemical, and biological processes.  May include intrinsic bioremediation.

Non-reactive Tracer:  An inert substance, such as helium gas, perfluorocarbons, or bromide, that can be
used to obtain a greater understanding of groundwater flow paths and movement.  When extracted from a
downgradient well, an inert tracer is the same chemical or compound as that injected.  See “Reactive
Tracer.”

Operable Unit:  A regulatory term meaning the division of cleanup of a release site into discrete action
units that eliminate or mitigate a release, a threat of a release, or an exposure pathway.

Organic Compounds:  Chemical compounds that contain carbon and hydrogen, elements usually
associated with life processes.

Oxidation-Reduction Reaction:  Coupled reactions in which one compound becomes oxidized,
releasing electrons, while another becomes reduced, gaining the electrons released.

Pathogen:  A specific causative agent (such as a bacterium or virus) of disease.

pH:  A measure of acidity and alkalinity of a solution that is a number on a scale from 0 to 14.  A value of
7 represents neutrality, lower numbers indicate increasing acidity, and higher numbers increasing
alkalinity.  Each unit of change represents a tenfold change in acidity or alkalinity.  This change in acidity
or alkalinity is the negative logarithm of the effective hydrogen-ion concentration or hydrogen-ion
activity in gram equivalents per liter of the solution.

Phytoremediation:  Remediation using plants to remove contaminants from soils.

Piezometers:  Used to measure fluctuating groundwater levels.  Piezometers are installed in monitoring
wells and operate by converting pressure exerted on a submersed diaphragm into a frequency signal that
is transmitted up the well to a data recorded via a wire.  For each pressure, there is a corresponding
frequency signal.  The signal generated by each piezometer is collected in a central data recorder.  The
depth of groundwater is calculated factoring varying weather conditions, such as temperature and
barometric pressure.  Measurements of the water table can be collected at any specified time interval,
depending on the researchers’ needs.
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Plume:  An elongated body of fluid, usually mobile and varying in shape.  Used to define the
contaminated areas of an environment.

Precipitate:  The process whereby a solid settles out of a solution.

Prokaryote:  One-celled microorganism whose genome is not contained within a nucleus.  Comprising
the two domains Bacteria and Archaea.

Protozoan:  Any of a phylum or subkingdom (Protozoa) of chiefly motile and heterotrophic unicellular
protists (as amoebas, trypanosomes, sporozoans, and paramecia) that are represented in almost every kind
of habitat.

Radioactivity:  Spontaneous emission by radionuclides of energetic particles through the disintegration
of their atomic nuclei; the rays emitted.

Radionuclide:  A radioactive species of an atom.  Tritium, strontium-90, and uranium –235 are
radionuclides.

Reactive Tracer: A substance, such as sulfate or ammonium that may interact with groundwater,
minerals in sediments, or microorganisms.  When extracted from a downgradient well, a reactive tracer is
not the same chemical or compound as that injected.  See “Non-reactive Tracer.”

Receptors:  Plants, animals, and people that may be exposed to contamination.  A receptor can be
exposed via the air and soil pathways (e.g., inhalation, ingestion, and contact), and the surface and
groundwater pathways (e.g., contact and ingestion).

Redox Reaction:  Oxidation-reduction reaction, involving transfer of electrons.

Resistivity:   A technique using electrodes in contact with the ground to measure electrical resistivity.
The depth of investigation is a function of the electrode spacing and geometry.

Saturated Zone:  An underground geologic layer in which all pores and fractures are filled with water.

Sediment:  Material in suspension in water or deposited from suspension or precipitation.

Seismic Refraction:  Works by inducing a sound wave into the ground by means of a percussive device
and measuring the return signal at predetermined distances from the source.  By measuring the time it
takes for the sound wave to arrive at the receivers, the researcher is able to infer the nature of the
subsurface material.

Siliceous: Of, relating to, or containing silica or a silicate.

Stratified Sedimentary Rock:  Formed, deposited, or arranged sedimentary rock in a sheetlike mass of
one kind lying between beds of other kinds.

Stratigraphy:  A branch of geology that deals with the origin, composition, distribution, and succession
of strata.

Substrate:  The substance acted upon by an enzyme.
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Subsurface:  The geologic zone below the surface of the earth; includes rock and sediment materials
lying near but not exposed to the earth’s surface.

Subsurface Geophysical Tomography:  Subsurface geophysical (cross hole) tomography allows the
researcher to create a horizontal profile of the subsurface using a method similar to that used from the
surface to generate a vertical profile.  This method first requires that bore holes be installed.  The depth
and diameter of the bore holes used are limited only by the size of the instruments to be lowered into them
and the depth to which researchers are concerned.  Instruments are lowered into at least two bore holes
and a current is induced on one end.  On the other end, a receiver measures the current.  That reading is
sent to a computer where the researchers can map the subsurface profile in the horizontal plane.  By
repeating this process at varying depths throughout the bore holes, they are able to generate a three
dimensional profile of the subsurface.  The bore holes can be backfilled when researchers have collected
the data desired.

Surfactant:  A natural or synthetic chemical that promotes the wetting, solubilization, and emulsification
of various types of organic chemicals.

Tracer Elements:  See reactive and nonreactive tracers.

Transmissivity:  The rate at which water is passed through a unit width of rock under a unit hydraulic
gradient.

Unsaturated Zone: An underground geologic layer in which pores and fractures are filled with a
combination of air and water.

Vadose Zone: The unsaturated zone above the water table.  Also known as the zone of aeration.

Volatile Organic Compounds (VOCs):  Organic compounds that evaporate at room temperature.

Water Table:  The upper limit of a geologic layer wholly saturated with water.

Zone of Root Influence:  Soils or sediments in which roots from surface plants may be found or that may
have an altered geochemistry due to nearby root/fungal associations.
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